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SPECIFICATION 

TITLE OF THE INVENTION 

WIRING TRANSFER SHEET AND METHOD FOR 
PRODUCING THE SAME, AND WIRING BOARD AND 
METHOD FOR PRODUCING THE SAME 

This application is a Divisional Application of Serial No, 
10/420,876 filed April 23, 2003 which is currently pending. 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims a priority under 35 
U.S.C. §119 to Japanese Patent Application No. 2002-124407 
filed on April 25, 2002, entitled "Wiring transfer sheet and 
method for producing the same, and wiring board and method 
for producing the same". The contents of that application are 
incorporated herein by the reference thereto in their entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a wiring transfer 
sheet which is used for forming a wiring of a wiring board and 
to a method for producing the same, and further relates to a 
wiring board which is produced by using the wiring transfer 
sheet and a method for the wiring board by using the wiring 
transfer sheet. 



2 



BACKGROUND OF THE INVENTION 

[0003] Recently, a multilayer wiring board on which 
semiconductor chips such as an LSI and so on can be mounted at 
a high density has been used not only in the filed of industrial 
apparatus, but also in the field of household electric appliances, 
as a result of miniaturization and improvement in performance 
of electronics devices. For this reason, a cheaper multilayer 
wiring board is required. Further, the market always requires a 
multilayer board wherein a plurality of wiring pattern layers 
with a finer wiring pitch are electrically connected with a 
higher interconnection reliability. 

[0004] In order to meet the requirement, a multilayer board 
wherein an inner via hole connection method is employed for 
interlay connection instead of a through-hole plating which was 
mainly employed, has been developed and practically used. 
According to the inner via hole connection method, interlayer 
connection between any electrodes of the multilayer print- 
wiring board can be obtained at any position of a wiring 
pattern. This multilayer board is called an All Layers 
Interstitial Via Hole (IVH) structure resin multilayer wiring 
board (see Japanese Patent Kokai (Laid-Open) Publication No. 
6-268345). By employing this multilayer wiring board, it is 
possible to make a connection only between the desired wiring 
layers by filling the via hole with a conductive substance. 
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Further, in this multilayer wiring board, it is possible to realize 
miniaturization of the board size and high density mounting 
since the inner via hole can be formed just under a component 
land. 

[0005] In order to realize an interlayer connection with a 
higher density, there has been proposed a wiring board wherein 
two wiring layers formed on both surfaces of an electrically 
insulating substrate are electrically connected with a conductive 
paste which is filled in inner via holes, and at least one wiring 
layer is embedded in an adhesive layer. In addition, a method 
for producing the wiring board has been proposed, in which the 
wiring layer is embedded in the adhesive layer by transferring 
the wiring layer formed on a support base (see Japanese Patent 
Kokai (Laid-Open) Publication No. 2000-77800). By employing 
this constitution, a high reliability is obtained even if the size 
of the inner via hole is small. Further, there has been proposed 
a transfer medium with a fine wiring pattern which is suitable 
for producing a high-density multilayer wiring board (see 
Japanese Patent Publication No. 3 1 72711). A wiring transfer 
sheet which is suitable for forming a wiring layer is also 
disclosed in Japanese Patent Kokai (Laid-Open) Publication 
No. 2000-154354. 

[0006] The technique of forming the wiring layer with the 
wiring transfer sheet has been employed in the production of the 
wiring board as a useful method for forming the wiring. In the 
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following, an example of the method for forming a wiring layer 
with a wiring transfer sheet is described referring to Fig. 16. 
[0007] Figs. 16(a) to (c) shows cross-sectional views 
illustrating the main steps in a method of forming a wiring 
layer. Fig. 16(a) shows a state in which wiring transfer sheets 
1 203 are superposed on both surfaces of an electrically 
insulating substrate 1204. Fig. 16(b) shows a step of 
transferring wiring layers 1202 of the wiring transfer sheets 
1 203 to the electrically insulating substrate 1204. Fig. 16(c) 
shows a step of removing support bases 1201 so as to obtain a 
wiring board . 

[0008] In Fig. 16(a), the wiring transfer sheet 1 203 is 
constituted by the support base 1201 and the wiring layer 1202 
which is formed on the support base in a predetermined pattern. 
The wiring transfer sheet 1203 is produced by laminating a 
copper foil on an aluminum foil to obtain a composite foil 
followed by etching the copper foil selectively in a desired 
pattern, as described in Japanese Patent Publication No. 
3 1 727 1 1. An enlarged view of Area A in the vicinity of the 
wiring layer of this wiring transfer sheet 1203 is shown in Fig. 
16(d). As shown in Fig. 16(d), in the wiring transfer sheet, an 
exposed area of a surface of the support base 1201 (i.e. a 
surface which contacts the electrically insulating substrate) is 
flat. This is because the aluminum foil has a flat surface. 
[0009] In Fig. 16(a), the electrically insulating substrate 



5 



1204 (to which the wiring layer is to be transferred) has through 
holes 1 205 which are filled with a conductive paste 1 206. A 
porous substrate which can be compressed, or a three-layer 
substrate wherein a core film is sandwiched with adhesive 
layers is used as the electrically insulating substrate 1204. The 
through holes 1 205. are formed by laser processing using a 
carbon dioxide laser, an excimer laser or a YAG laser. The 
laser processing is generally employed for forming through 
holes since it is excellent in productivity. 

[0010] Next, as shown in Fig. 16(b), the wiring transfer 
sheet 1 203 is adhered to the electrically insulating substrate 
1204 by heating and pressurizing, and then the wiring layer 
1202 is transferred to and embedded in the electrically 
insulating substrate 1204. The electrically insulating substrate 
1204 contains a thermosetting resin which is cured upon heating 
and pressur ization so as to adhere to the wiring layer. Further, 
the conductive paste 1206 filled in the through holes 1 205 is 
compressed by embedding the wiring layer 1202. Compression 
of the conductive paste 1206 makes the density of the 
conductive particles in the conductive paste high. Thus, the 
electrical connection between the wiring layers 1202 is ensured. 
[0011] Next, the support base 1201 is dissolved and removed 
by etching whereby a wiring board which has wiring layers on 
both surfaces is obtained as shown in Fig. 16(c). Etching is 
conducted using as an etchant chemicals which selectively 
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dissolve only the support base 1201 and do not dissolve the 
wiring 1 202. Figs. 16(e) and (f) show enlarged views of Areas 
B and C shown in Fig. 16(c), respectively. As shown in Fig. 
16(e), an exposed area of a surface of the electrically insulating 
substrate 1204 becomes flat as a result of transferring the 
surface shape of the support base 1201. As shown in Fig. 16(f), 
the surface of the wiring layer 1202 also becomes flat. This is 
because the face which corresponds to the surface of the wiring 
layer 1202 reflects the surface shape of the support base 1201 
which the wiring layer 1202 has contacted before transferring. 
A semiconductor bare chip is advantageously mounted on the 
wiring board having such a flat surface, and thereby an 
excellent initial mounting characteristic is ensured. 
[0012] As the flatness of the surface of the wiring board 
increases, the initial mounting characteristic becomes better, 
while the adhesiveness of the wiring board to a substance (e.g. a 
resin) which is laminated on its surface disadvantageously 
becomes lower. The substances to be laminated on the surface 
of the wiring board are, for example, a sealing resin which is 
used upon mounting a semiconductor bare chip, and a solder 
resist for protecting a solder which is used upon mounting an 
electrical component. In a case where the adhesion between 
these materials and the surface of the wiring board is bad, 
interfacial exfoliation tends to occur due to stress caused by 
heating or bending. Similarly, when a multilayer wiring board 
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is obtained by laminating another electrically insulating 
substrate on the double-faced wiring board produced according 
to the steps shown in Fig. 16, the high flatness of the wiring 
board lowers the adhesiveness of the electrically insulating 
substrate to the wiring board, which tends to cause interfacial 
exfoliation between the electrically insulating substrates and 
interfacial exfoliation between the insulating substrate and the 
wiring layer (the copper foil) of the wiring board. In any case, 
the occurrence of the interfacial exfoliation causes mounting 
failure or contact failure, so that the property of a product in 
which the wiring board is incorporated is adversely affected. 
[0013] As described above, the wiring board obtained by 
using the conventional wiring transfer sheet has excellent 
surface flatness, although there is a problem in that it is 
difficult to ensure the adhesiveness of the wiring board to the 
resin laminated thereon due to the high surface flatness. The 
present invention has been made in consideration of these 
circumstances, and an object thereof is to provide a wiring 
transfer sheet that enables production of a wiring board which 
has a surface flatness macroscopical ly suitable for mounting a 
semiconductor bare chip or a electronic component thereon, but 
which also has a surface structure to which a resin to be 
laminated thereon microscopically adheres well. Further, an 
object of the present invention is to provide a wiring board 
which is produced by using the wiring transfer sheet, wherein at 
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least an exposed area of a surface of an electrically insulating 
substrate has a surface flatness macroscop ica! ly suitable for 
mounting a semiconductor bare chip thereon, while it also has a 
surface structure to which a resin to be laminated thereon 
microscopically adheres well. 

SUMMARY OF THE INVENTION 

[0014] In order to achieve the object, the present invention 
provides a wiring transfer sheet including a carrier base and a 
wiring layer formed on the carrier base, wherein, at least an 
exposed area of a surface of the carrier base on which the 
wiring layer is formed is a rough surface which is for forming 
another rough surface complementary to the former rough 
surface on an object to which the wiring layer is to be 
transferred. This wiring transfer sheet is for obtaining a wiring 
board by transferring the wiring layer to an electrically 
insulating substrate. Therefore, the object to which the wiring 
layer is to be transferred (which is merely referred to as an 
"object") is an electrical substrate for a wiring board. 
[0015] By using this wiring transfer sheet, at the same time 
when the wiring layer is transferred to the electrically 
insulating substrate to form a surface of a wiring board which 
has the wiring layer, at least an area of the surface on which 
area no wire (i.e. no wiring material) lies, can be made a rough 
surface. When the surface of the wiring board is made a rough 
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surface, the contact surface area of the wiring board (that is, 
the surface area which contacts a resin to be laminated thereon) 
is increased, so that the adhesiveness of the resin to the wiring 
board is improved. Therefore, the wiring board produced using 
the wiring transfer sheet of the present invention adheres well 
to the resin to be applied thereto. 

[0016] In a wiring transfer sheet of the present invention, a 
"carrier base" is a sheet-like member which holds a wiring layer 
until the wiring layer is transferred to an electrically insulating 
substrate. In the wiring transfer sheet, the "wiring layer" is 
made of a conductive material, and is patterned so that a 
predetermined wiring pattern is formed in a wiring board. 
[0017] The wiring layer is formed on one of the main 
surfaces of the carrier base (that is, one of the two large 
surfaces of the sheet). In this specification including the 
following description, a main surface of the carrier base is 
merely referred to as a "surface", and the main surface of the 
carrier base on which the wiring layer is formed is referred to 
as a "surface of a carrier base on which a wiring layer is 
formed." With respect to other sheet-like members, the main 
surfaces are merely referred to as a "surface." 

[0018] The wiring transfer sheet is characterized in that at 
least an exposed area of a surface of the carrier base on which 
the wiring layer is formed is a rough surface. Here, the term 
"at least" is used in the sense that it includes an embodiment 
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wherein only the area where the carrier base is exposed is a 
rough surface, and an embodiment wherein the entire surface of 
the carrier base (including an interface between the carrier base 
and the wiring layer) is a rough surface. The "rough surface" 
means a surface which has concavities and convexities. The 
concavities and convexities which constitute the rough surface 
include a variety of embodiments. The shape of each convexity 
or each concavity may be any one of a pointed shape (a conical 
shape or a pyramid shape), a column shape, a wrinkle shape, a 
ribbed shape, a bump shape, and a mushroom shape. Further, 
the rough surface includes an embodiment which only has 
concavities formed on a substantially flat surface, and an 
embodiment which has only convexities formed on a 
substantially flat surface. When transferring the wiring layer, 
the rough surface which is the exposed area of the surface of 
the carrier base closely contacts the object, and then a material 
of the object flows or softens to deform, which results in 
formation of another rough surface complementary to this rough 
surface of the carrier base on the object. 

[0019] In the present invention, it suffices that the shape of 

the rough surface which is formed on the object is substantially 
complementary to the area where the surface of the carrier base 
of the wiring transfer sheet is exposed, and strict correlation is 
not required. For example, when the fluidity of the resin 
contained in the electrically insulating substrate that is the 
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object is small so that the resin does not completely reach a 
bottom surface of a concavity, a convexity which has a height 
somewhat smaller than the depth of the concavity may be 
formed. When a wiring transfer sheet is made by laminating a 
copper foil having a rough surface on a resin sheet with the 
rough surface closely contacting the resin sheet to roughen a 
surface of the resin sheet followed by etching the copper foil, a 
wiring material (i.e. copper) may be left in concavities on an 
area where the surface of the resin sheet is exposed. In the case 
where such a wiring transfer sheet is used, convexities formed 
on an object have a height smaller than the depth of the 
concavities by the thickness of copper left in the concavities. 
Such convexities are regarded as being complementary to the 
concavities on the wiring transfer sheet. It should be noted that 
it is important in the present invention that the exposed surface 
of the electrically insulating substrate of the wiring board is 
roughened through transferring. 

[0020] As described above, the feature of the wiring transfer 
sheet of the present invention is that it serves to roughen the 
surface of the electrically insulating substrate. Further, the 
inventors have found that, as to the wiring transfer sheet of the 
present invention, in a case where the conductive material is 
left on the area between wires where the surface of the carrier 
base is exposed (specifically in the concavities) after a desired 
wiring pattern has been formed by etching, the conductive 
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material is not transferred to the electrically insulating 
substrate. This is also the feature of the wiring sheet of the 
present invention. When a wiring board is produced by bonding 
a roughened copper foil to a surface of an electrically insulating 
substrate followed by etching the copper foil so as to form the 
wiring layer, copper often remains on an unnecessary area after 
etching. Particularly, when a wiring pattern is fine, such 
remaining copper becomes more marked, and causes a short 
circuit. In order to prevent such a problem, overetching is 
often carried out. Overetching makes a wiring layer under a 
resist narrow, which may cause delamination of the resist. The 
delamination of the resist may hinder formation of necessary 
wiring, resulting in a failure to form a desired wiring pattern. 
For this reason, it is necessary to carefully control overetching 
when the wiring layer is formed on the surface of the 
electrically insulating substrate by etching. On the other hand, 
the above-mentioned feature of the wiring transfer sheet of the 
present invention makes it possible to easily form a wiring layer 
having a fine wiring pattern on an electrically insulating 
substrate without leaving a conductive material between wires 
unnecessarily. 

[0021] The wiring sheet of the present invention is 
preferably one wherein the exposed area of the surface of the 
carrier base has a plurality of concavities for forming 
convexities that are substantially complementary to the 



13 



concavities on the object. Herein, the term "concavity" is used 
to mean a portion which is apparently recessed from other 
portions and a recess which is formed on a substantially flat 
surface. The "portion which is apparently recessed from other 
portions" is, for example, a particularly deep hollow which 
exists on the surface having irregularities. Such a portion 
includes a portion which is shown as a dark portion on a 
photomicrograph with a magnification of about 1,000. On the 
other hand, the term "convexity" is used to mean a portion 
which apparently protrudes from other portions, and a 
protrusion which is formed on a substantially flat surface. The 
"portion which apparently protrudes from other portions" is, for 
example, a particularly high protrusion which exist on the 
surface having irregularities. Such a portion includes a portion 
which is observed as a protrusion on a photomicrograph with a 
magnification of about 1,000. 

[0022] The surface having a plurality of concavities is 
obtained by subjecting a substantially flat surface to a) 
embossing using a male die embossing die having a plurality of 
convexities, b) a sandblast processing so that a part of the 
surface is scraped away, or c) electrolytic etching or dry 
etching. The male die having a plurality of convexities includes 
a metal foil on which particles are deposited through 
electrolytic plating, and an embossing roll. 

[0023] Upon transferring a wiring layer to an object, the 
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area having such concavities contacts the object, and then a 
material constituting the object flows into the concavities. 
Thereafter, the base material is peeled off. As a result, 
convexities which are substantially complementary to the 
concavities are formed on the surface of the object. The 
convexities formed on the surface give an anchoring effect by 
being easily embedded into a resin which is stacked on them. 
To the contrary, in the case where a resin is stacked on a 
surface having concavities, it is necessary to lower the melt 
viscosity of the resin, or to apply a large pressure upon stacking 
the resin so that the resin can flow into the concavities. That 
is, the structure of the surface having convexities adheres better 
to the resin stacked on it than does the surface having 
concavities. For this reason, the exposed area of the surface of 
the carrier base is preferably a rough surface having a plurality 
of concavities so that they can form a surface structure having 
convexities on the object. 

[0024] Further, the wiring transfer sheet of the present 
invention is preferably one in which the entire surface of the 
carrier base on which the wiring layer is formed has a plurality 
of concavities, and the wiring layer enters the concavities. 
When the wiring layer of such a wiring transfer sheet is 
transferred to a surface of an electrically insulating substrate, 
the interface between the wiring layer and the carrier base is 
exposed. As a result, the surface of the transferred wiring layer 
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also has convexities which are complementary to the 
concavities. In a wiring board, the proportion of the wiring 
layer on a surface depends on the kind of wiring board. For 
example, in a wiring board, an exposed area of a surface of the 
wiring layer is larger than an exposed area of a surface of the 
electrically insulating substrate. When a resin is stacked on the 
surface of such a wiring board, the area where the stacked resin 
contacts the wiring layer may be larger than the area where the 
stacked resin contacts the electrically insulating substrate. In 
this wiring board, the convexities which exist on the surface of 
the wiring layer are convenient for ensuring better adhesiveness 
to the resin. Further, the wiring transfer sheet in which the 
wiring layer enters the concavities formed on the carrier base 
ensures better adhesion therebetween since they engage each 
other. Therefore, as to the wiring board of this structure, it is 
generally unnecessary to combine the carrier base with the 
wiring layer using an adhesive agent. 

[0025] The concavities on the surface of the carrier base 
occupy 50 to 98 % of at least the exposed area of the surface. 
If the proportion of the concavities on the carrier base is small, 
the proportion of the convexities on the object is also small, 
and therefore the above-mentioned effect is not obtained. 
[0026] Each concavity on the surface of the carrier base 
preferably has a diameter in the range of 0.5 to 5 jj.m. Herein, a 
"diameter" corresponds to the length of the longest line of lines 
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each of which connects two arbitrary points on the concavity 
contour on the surface of the carrier base. The concavity 
contour on the surface of the carrier base corresponds to the 
contour of the concavity viewed from top. The concavities 
whose diameters are in the above range may be a part of or all 
of the concavities which exist on the surface of the carrier base. 
Therefore, some of the concavities may have a larger diameter 
than the upper limit of the above-mentioned preferable range. A 
concavity with a larger diameter is viewed, for example, as a 
type of concavity in which some concavities range. A part of or 
all of the convexities formed by such concavities each have a 
diameter in the range of 0.5 to 5 |j.m at its basis. Here, a 
"basis" means a plane on which the bottom ends (i.e. starting 
points) of the convexity exist. In the case where the bottom 
ends of a convexity are not on a plane which is parallel to a 
surface of an object, its basis is an area which is defined by 
crossing a plane parallel to a surface of the object on which the 
lowest bottom end passes, and its trajectory (i.e. vertical lines) 
is obtained by shifting other bottom ends in a vertical direction 
(i.e. the thickness direction) toward the surface of the object. 
Here, a "plane parallel to a surface of an object" means a plane 
parallel to a flat surface obtained by leveling the concavities 
and convexities which exist on the surface of the object (an 
electrically insulating substrate), and it is a vertical plane 
(perpendicular) with respect to a thickness direction of the 
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[0027] The concavity preferably has a depth in a range of 
0.5 to 5 fj.m. The convexity formed by such a concavity has a 
height in a range of 0.5 to 5 fj.m. The height of the convexity is 
the shortest distance between the basis and the top of the 
concavity. 

[0028] The diameter Su of a concavity on the surface of the 
carrier base and the depth D of the concavity are schematically 
shown in Figs. 14(a) and (b). Su can be regarded as a diameter 
of the front of the concavity. In the concavity shown in Fig. 
14(a), the areas of the sections which are vertical to the depth 
direction are not uniform. The top end of the illustrated 
concavity is on a plane which is parallel to the surface of the 
carrier base. The depth of a concavity whose top end is not on 
a plane which is parallel to the surface of the carrier base is a 
distance between the bottom of the concavity and a plane which 
is parallel to the surface of the carrier base and on which the 
highest top end (that is, the uppermost top end) passes. A 
"surface which is parallel to a surface of a carrier base" means 
a plane parallel to a flat surface obtained by leveling the 
concavities and convexities which exist on the surface of the 
carrier base, and it is a vertical plane (i.e. perpendicular) with 
respect to a thickness direction of the carrier base. A convexity 
which is formed by the concavity shown in Figs. 14(a) and (b) 
is shown in Fig. 14(c). As shown in Fig. 14(c), this convexity 
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has a shape which is complementary to the concavity. The basis 
of this convexity corresponds to the dotted line identified by 
"R", and its shape and diameter is the same as those shown in 
Fig. 14(b). Further, the height of the convexity (i.e. the 
shortest distance between the basis R and the top T) is equal to 
the depth D. 

[0029] The concavity preferably has a shape of which 
sections vertical to the depth direction of the concavity are not 
uniform, and of which one of such sections having a maximum 
area exists at an intermediate position between the surface of 
the carrier base and the bottom of the concavity. Examples of 
such a concavity are shown in Figs. 15(a) to (c). Each 
concavity shown in Fig. 15 (that is, a space surrounded by the 
carrier base) has an expanded portion between the bottom B and 
the surface of the carrier base, and the maximum sectional area 
is at the point m where the concavity expands most. The shape 
of each concavity (i.e. the shape of space surrounded by the 
carrier base) is a bud-shape (Fig. 15(a)), a bump-shape (Fig. 
15(b)), or a mushroom-shape (Fig. 15(c)). These concavities 
can form convexities which expand at the waist, such as a bud- 
shaped, a bump-shaped or a mushroom-shaped convexity. In 
other words, each of these concavities can form a convexity in 
which a section vertical (perpendicular) to a height direction of 
the convexity (or a thickness direction of a wiring board) is 
largest at a position between the basis and the top. Such a 



19 



convexity gives a larger anchoring effect, and therefore the 
wiring board having such a convexity on its surface adheres 
more favorably to a resin stacked thereon. Such a convexity can 
be regarded as one having "undercut" in the field of resin 
molding, and the undercut contributes to a higher anchoring 
effect. 

[0030] In the concavity as shown in Fig. 15, of the sections 
which are perpendicular to the depth direction of the concavity, 
the section having the maximum area preferably has a diameter 
in the range of 1 to 10 \im. In Fig. 15, the diameter of the 
section having the maximum area (that is, the diameter at the 
most expanded point m) is shown by Smax. In the convexities 
formed by these concavities, a diameter of the section having 
the maximum area (that is, the section at the most expanded 
point) is in the range of 1 to 10 \im. 

[0031] The wiring transfer sheet of the present invention is 
identified as a wiring transfer sheet including a carrier base and 
a wiring layer formed thereon. At least an exposed area of a 
surface of the carrier base on which the wiring layer is formed 
has a surface shape that is formed by pressing a metal foil 
having a plurality of convexities formed by electrolytic plating 
against the surface of the carrier base while the convexities 
contact the surface of the carrier base, followed by removing 
the metal foil. Such a surface shape is used for forming another 
surface shape complementary to the former surface shape on a 



20 



surface of an object to which the wiring layer is to be 
transferred. In such a wiring transfer sheet, the exposed area of 
the surface of the carrier base has a surface shape which results 
from the convexities formed on the surface of the metal foil, 
and therefore, such a wiring transfer sheet gives the same effect 
as that of the above-mentioned wiring transfer sheet. The 
exposed area of the surface of the carrier base is a rough 
surface, and more specifically a rough surface having a 
plurality of concavities as described above. The convexities 
formed on the object by the use of this wiring transfer sheet are 
substantially the same as the convexities on the surface of the 
metal foil, since the concavities are complementary to the 
convexities on the surface of the metal foil. 

[0032] The convexities formed on the surface of the metal 
foil by electrolytic plating generally have a bump-shape or a 
cloud-shape which is formed of fine particles (for example, 
round particles with a diameter of 0.1 jxm to 4 ^im) which are 
deposited so that they are flocculated and/or piled up. The 
shape and size of the convexity depend on the condition of 
electrolytic plating. Therefore, it is preferable that the 
convexities on the surface of the metal foil are formed by 
electrolytic plating under a condition appropriately selected so 
that desired concavities can be formed on the exposed area of 
the surface of the carrier base depending on the shape of the 
convexities to be formed on the object. 
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[0033] The wiring transfer sheet of the present invention is 
also identified as a wiring transfer sheet including a carrier 
base and a wiring layer formed thereon, wherein the wiring 
layer is to be transferred to an object. The exposed area of a 
surface of the carrier base is for making an average of ten point 
heights of irregularities Rz in the range of 2 to 12 jam within an 
area of the object, which area contacts the exposed area. Such a 
wiring transfer sheet makes the surface of the wiring board 
entirely flat, while making it a surface having concavities and 
convexities microscopically. The wiring board having such a 
surface has an excellent initial mounting characteristic, and 
adheres well to a material stacked thereon. 

[0034] The carrier base of the wiring transfer sheet is 
preferably made from a material which is not compatible with a 
material of an object, that is, an electrically insulating 
substrate for a wiring board. The carrier base of such a 
material is easily removed from the electrically insulating 
substrate after the wiring layer has been transferred. The 
material for the carrier base is selected depending on the kind 
of the object (that is, the material of the electrically insulating 
substrate). When the electrically insulating substrate is, for 
example, one containing an epoxy resin, the carrier base is 
preferably made of a fluorine-containing resin. Since the 
fluorine-containing resin exhibits an excellent release-ability as 
to the electrically insulating substrate and has an excellent heat 
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resistance, it does not decompose by heating and pressurizat ion 
and is not compatible with the electrically insulating substrate. 
Therefore, the wiring transfer sheet having the carrier base 
made of the fluorine-containing resin makes it possible to 
roughen a surface of the electrically insulating substrate with 
ease. Particularly, when the carrier base has fine concavities on 
the exposed area of the surface, such a wiring transfer sheet 
makes it possible to form fine convexities on a surface of the 
electrically insulating substrate with ease. 

[0035] In the wiring transfer sheet of the present invention, 
the carrier base may be a laminate which is composed of a 
plurality of layers wherein a surface on which the wiring layer 
is to be formed is a surface of a layer made from a material 
which is not compatible with the electrically insulating 
substrate. In the case where the carrier base is made of a 
combination of a plurality of layers whose material are different 
from each other, the release-ability of the carrier base is 
ensured while the strength and handling property of the wiring 
transfer sheet are improved. Specifically, the carrier base is 
preferably made of a metal foil such as a copper foil and a resin 
sheet. 

[0036] In the wiring transfer sheet of the present invention, 
the wiring layer has concavities and convexities on a surface 
which is not in contact with the carrier base. The surface of the 
wiring layer which is not in contact with the carrier base is a 
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surface which contacts a surface of an object (that is, an 
electrically insulating substrate for a wiring board) upon 
transferring. When the surface of the wiring layer which is in 
contact with the object has concavities and convexities, the 
interface area between the object and the wiring layer becomes 
larger, resulting inthe improvement of the adhesion between the 
wiring layer and the electrically insulating substrate. The 
surface of the wiring layer which is not in contact with the 
carrier base preferably has convexities. In that case, an 
anchoring effect given by the convexities strengthens the 
adhesion between the wiring layer and the electrically 
insulating substrate in the wiring board. 

[0037] In the wiring transfer sheet of the present invention, 
the carrier base and the wiring layer may be made of metals, 
each of which is selectively removed from the other. Such a 
wiring transfer sheet makes it possible to carry out the step of 
removing the carrier base by, for example, selective etching, 
after the wiring layer has been transferred. Selective etching 
makes it possible to remove the carrier base easily without 
causing stress in the carrier base. Therefore, selective etching 
effectively prevents the rough surface, particularly a fine 
convexity which is formed on the electrically insulating 
substrate, from breaking during the removal of the carrier base. 
[0038] In the wiring transfer sheet of the present invention, 
a junction layer is preferably formed between the carrier base 
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and the wiring layer from a material which is different from that 
of the wiring layer. The junction layer is specifically made of a 
metal or a metal oxide. The junction layer strengthens the 
adhesion between the wiring layer and the carrier base. The 
junction layer is useful in the case of forming a fine wiring 
pattern which tends to exfoliate from the carrier base. 
[0039] In the wiring transfer sheet of the present invention, 
the carrier base is preferably made of a material through which 
a visible ray can pass. In the case where the carrier base is 
made from such a material, alignment markers of the wiring 
transfer sheet and alignment markers of the object are visible 
from one side at the time of superposing the wiring transfer 
sheet on the object. That is, these alignment markers can be 
recognized by one recognition system (such as a camera). Using 
one recognition system inhibits the lamination accuracy from 
lowering due to the difference in coordinates among a plurality 
of recognition systems, resulting in an improvement of 
lamination alignment accuracy of the wiring transfer sheet. 
[0040] In the wiring transfer sheet of the present invention, 
the wiring layer may be buried in the carrier base. Here, the 
expression M a wiring layer is buried in a carrier base" means a 
state in which 50 % or more of the thickness of the wiring layer 
is in the carrier base. By using such a wiring transfer sheet, the 
wiring layer is transferred so that it protrudes from the surface 
of the object, that is, so that the surfaces of the wiring layer 
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and the electrically insulating substrate are not flush. When a 
semiconductor bare chip is mounted on a wiring board from 
which a wiring layer is protruding, the gap between the 
electrically insulating substrate and the semiconductor bare chip 
is wider. Into the wide gap, a sealing resin which is injected 
after mounting easily flows. When the sealing resin flows well 
into the gap, the reliability of mounting is improved. 
Therefore, the wiring transfer sheet in which the wiring layer is 
buried in the carrier base is preferably used, for example, when 
the wiring layer is formed on a surface of the electrically 
insulating substrate which is to be a mounting surface. 
[0041] The present invention also provides a method for 
producing the above-described wiring transfer sheet of the 
present invention. Three methods are provided for producing 
the wiring transfer sheet of the present invention. 
[0042] A first method for producing a wiring transfer sheet 
of the present invention includes: superposing on a surface of a 
carrier base a sheet of wiring material which has a rough 
surface while the rough surface contacts the surface of a carrier 
base. On the surface of the carrier base, another rough surface 
complementary to the rough surface of the sheet of the wiring 
material is formed. A wiring layer with a predetermined wiring 
pattern is formed by etching the sheet of the wiring material. A 
sheet of a wiring material (which is merely referred to as a 
"wiring material sheet") which has a rough surface contacts a 
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carrier base, and then another rough surface complementary to 
the rough surface of the wiring material sheet is formed on a 
surface of the carrier base by, for example, pressurization . 
According to this method, a surface of the carrier base is easily 
roughened. A part of the rough surface formed in this manner is 
exposed by etching the wiring material sheet. 

[0043] In this method, when the wiring material sheet which 
has a plurality of convexities on its surface is used, and the 
convexities are buried in the carrier base, a plurality of 
concavities complementary to the convexities can be formed on 
a surface of the carrier base. By using such a wiring material 
sheet, the convexities of the wiring layer adhere to the carrier 
base strongly by virtue of an anchoring effect, resulting in a 
structure in which the wiring layer enters the concavities on the 
surface of the carrier base in the wiring transfer sheet. 
Therefore, according to this method, the necessity of using an 
adhesive agent for bonding the carrier base and the wiring layer 
is eliminated. 

[0044] A second method for producing a wiring transfer 
sheet of the present invention includes forming a wiring layer 
with a predetermined pattern on a surface of a carrier base, and 
roughening an exposed area of the surface of the carrier base on 
which surface the wiring layer is formed, by a roughing 
treatment. According to this method, the exposed surface of the 
carrier base is made any rough surface by appropriately 
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selecting a condition of the roughening treatment. The 
roughening treatment is preferably carried out so that a 
plurality of concavities are formed on the exposed surface of 
the carrier base. 

[0045] A third method for producing a wiring transfer sheet 
of the present invention includes forming a wiring layer by 
depositing a metal through metal plating, on a rough surface of 
a carrier base. According to this method, it is possible to use a 
carrier base on which a rough surface has been formed so that 
its profile becomes a predetermined one, which facilitates 
designing a surface shape of a wiring board as desired. Further, 
since a predetermined wiring pattern is deposited by plating, a 
finer wiring can be made. The rough surface of the carrier base 
preferably has a plurality of concavities. 

[0046] In another aspect, the present invention provides a 
wiring board which is obtained by using a wiring transfer sheet 
of the present invention. A wiring board of the present 
invention is a wiring board obtained by transferring a wiring 
layer of a wiring transfer sheet of the present invention to a 
surface of an electrically insulating substrate. As to a surface 
of the wiring board which surface has the wiring layer, at least 
an exposed surface (i.e. an exposed area of a surface) of the 
electrically insulating substrate is a rough surface. Here, the 
term "at least" is used in the sense that it includes an 
embodiment in which only the area of a surface of a wiring 
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board where the electrically insulating substrate is exposed 
(that is, the area on which wire is not disposed) is a rough 
surface , and an embodiment in which, as to a surface of a 
wiring board, the exposed area of the electrically insulating 
substrate and the surface of the wiring layer are rough surfaces. 
In this wiring board, a surface coplanarity which is required for 
mounting a semiconductor chip and an electronic component at a 
high density is realized, while the adhesiveness of the wiring 
board to a material laminated thereon is ensured by the rough 
surface . 

[0047] More specifically, the wiring board of the present 
invention is one which is produced by a wiring transfer sheet in 
which an exposed area of a surface of a carrier base on which 
surface a wiring layer is formed has a plurality of concavities. 
In other words, the wiring board is one in which, as to a surface 
of the wiring board which surface has the wiring layer, at least 
an exposed surface of the electrically insulating substrate has a 
plurality of convexities. The meaning of "at least" is as 
described above. Such a wiring board adheres well to a resin 
laminated thereon since the convexities give an anchoring effect 
when the resin is laminated on the surface of the wiring board. 
In this specification, an electrically insulating substrate which 
is included in a wiring board may be referred to as an 
"electrically insulating layer." 

[0048] The preferable shape and size of the concavity on the 
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exposed surface of the electrically insulating substrate of the 
wiring board are as described above in connection with the 
concavity on the wiring transfer sheet. Therefore, the detailed 
description thereof is omitted here. 

[0049] The wiring board of the present invention may be a 
multilayer wiring board having two or more electrically 
insulating substrates. In such a wiring board, at least one 
wiring layer is formed using the wiring transfer sheet of the 
present invention. Of course, it is preferable that all wiring 
layers are formed using the wiring transfer sheet of the present 
invention. In the wiring board after the wiring layer has been 
formed using the wiring transfer sheet of the present invention, 
the exposed surface of the electrically insulating substrate is a 
rough surface. Therefore, when another electrically insulating 
substrate is superposed on this wiring board, adhesion between 
the electrically insulating substrates becomes favorable. 
[0050] The wiring board of the present invention may be a 
wiring board with a built-in component, in which a component 
connected with a wiring layer is embedded in the electrically 
insulating layer. Such a wiring board has different functions by 
the virtue of the component. 

[0051] In the case where the wiring board with a built-in 
component is a multilayer wiring board, the component may 
extend within two or more adjacent electrically insulating 
substrates. When the component is large, such a structure is 
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required. As described below, the wiring board of this structure 
may be produced by stacking a plurality of electrically 
insulating substrates which are cured to some extent, but not 
cured completely. Then, a space (for example, a through hole) 
in which the component is to be placed is formed, and then 
disposing the component is arranged in the space. 
[0052] In the wiring board of the present invention, the 
electrically insulating substrate preferably has through holes 
which are formed in the thickness direction of the substrate and 
which are filled with a conductive paste which electrically 
connects the wiring layers which are opposite through the 
electrically insulating substrate. By employing such a 
configuration, the wiring board of the present invention is 
provided with stacked via holes in the surface electrically 
insulating layer, which realizes a higher density wiring and 
makes it possible to ensure a larger area for mounting electronic 
components on the surface of the board. The electrically 
insulating substrate contains a resin as a matrix component. As 
the resin, a thermosetting resin is generally employed from the 
viewpoint of thermal stability. The resin may be a 
thermoplastic resin. In the case where the electrically 
insulating substrate contains a thermosetting resin, the resin is 
cured in a wiring board when using the board practically. As 
mentioned below, a wiring layer in which a part of or all of the 
thermosetting resin contained in the electrically insulating 
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substrate is uncured or semi-cured does not function at all, or 
functions incompletely. The wiring board in such a state is 
referred to as a "wiring board intermediate " in this 
specification. 

[0053] In the case where the wiring board of the present 
invention is provided with a built-in component, an electrically 
insulating substrate which has the built-in component may have 
the through holes filled with the conductive paste. Such a 
wiring board has a configuration wherein a layer with a built-in 
component has a via that connects wiring layers. 
[0054] The present invention also provides a method for 
producing a wiring board of the present invention. As methods 
for producing the wiring board of the present invention, a first 
and a second methods are provided. 

[0055] The first method for producing a wiring board of the 
present invention is one in which the step of forming at least 
one of wiring layers which are disposed through an electrically 
insulating substrate on both surfaces of an electrically 
insulating substrate includes (1) superposing a wiring transfer 
sheet of the present invention (that is, a wiring transfer sheet 
including a carrier base and a wiring layer formed on the carrier 
base, wherein at least an exposed area of a surface of the carrier 
base on which the wiring layer is formed is a rough surface) on 
at least one surface of the electrically insulating substrate 
which has through holes filled with a conductive paste. (2) The 
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wiring layer of the wiring transfer sheet is adhered to the 
electrically insulating substrate, an exposed area of a surface of 
the electrically insulating substrate which includes thus 
transferred wiring layer (that is, an area of the surface on which 
area no wire is present) is roughened, through heating and 
pressurizing a layered body which consists of the wiring 
transfer sheet and the electrically insulating substrate. (3) The 
carrier base of the wiring transfer sheet is removed. According 
to this method, a wiring board which has the above-mentioned 
features is produced. In this method, by using a wiring transfer 
sheet which has a plurality of concavities on the exposed area 
of the surface of the carrier base, convexities complementary to 
the concavities are formed on the exposed surface of the 
electrically insulating substrate. 

[0056] According to the method, a multilayer wiring board 
can be produced efficiently. In a method for producing the 
multilayer wiring board, for example, a substrate which contains 
an uncured thermosetting resin is used as the electrically 
insulating substrate, and the electrically insulating substrate on 
which the wiring transfer sheet is superposed is superposed on a 
wiring board or a wiring board intermediate (an intermediate of 
a wiring board) in step (1) followed by adhering the electrically 
insulating substrate to a surface of the wiring board or the 
wiring board intermediate through heating and pressurizat ion. 
Here, a wiring board intermediate means a structure which has 
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stacked wiring layer(s) and stacked electrically insulating 
substrate(s), but does not function at all or functions 
insufficiently as a wiring board. The wiring board intermediate 
is, for example, one in which the electrical connection between 
the wiring layers is insufficient. A more specific example of 
the wiring board intermediate is one in which a part of or all of 
a thermosetting resin is not cured completely, and the resin is 
contained as a matrix component in the electrically insulating 
substrate that has through holes filled with a conductive paste. 
According to this method in which the electrically insulating 
substrate is superposed on the wiring board or the wiring board 
intermediate, a multilayer wiring board in which two or more 
wiring layers are formed with the wiring transfer sheet of the 
present invention is efficiently produced by repeating steps (1) 
to (3). 

[0057] In the case where the steps (1) to (3) are repeated 
using an electrically insulating substrate containing an uncured 
thermosetting resin, in each step (2), heating and pressurizat ion 
may be conducted under the condition that the thermosetting 
resin is pre-cured so that the wiring layer of the wiring transfer 
sheet is temporarily adhered to the electrically insulating 
substrate and an exposed area of a surface of the electrically 
insulating substrate on which the wiring layer is formed is 
roughened. The electrically insulating substrate is temporarily 
adhered to a wiring board or a wiring board intermediate. In the 



34 



final step (2), heating and pressurization may be carried out 
under the condition that the thermosetting resin contained in all 
electrically insulating substrates is post-cured. Pre-curing of a 
thermosetting resin contained in an electrically insulating 
substrate means that the thermosetting resin which is in a state 
in which the resin constitutes the electrically insulating 
substrate (for example, a semi-cured state) is further cured but 
not cured completely. The pre-cured thermosetting resin can be 
further cured by heating and pressurization. Post-curing of a 
thermosetting resin contained in an electrically insulating 
substrate means that the thermosetting resin is cured so as to be 
in a state in which the resin cannot be further cured or a state 
close to this state. Therefore, pre-curing is carried out using a 
temperature and a pressure which are lower than those used in 
post-curing. A thermosetting resin is pre-cured or post-cured 
via a tacky state. Therefore, when step (2) is carried out under 
the condition that the thermosetting resin is pre-cured or post- 
cured, the wiring layer is adhered to the electrically insulating 
substrate. Further, in the case where the electrically insulating 
substrate is superposed on a wiring board or a wiring board 
intermediate, pre-curing of the thermosetting resin allows the 
electrically insulating substrate to adhere to the wiring board or 
the wiring board intermediate. However, the extent of adhesion 
(adhesive strength) obtained by pre-curing is lower than that 
obtained by post-curing. Therefore, in this specification, the 
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adhesion obtained by pre-curing of a thermosetting resin is 
referred to as a "temporary adhesion." 

[0058] In a production method in which steps (1) to (3) are 
repeated, the thermosetting resin contained in all the 
electrically insulating substrates is post-cured together in the 
final wiring transfer step. The technique of post-curing 
together shortens a manufacturing time significantly. Further, 
according to this technique, it is possible to prevent the 
electrically insulating substrates which have been stacked from 
changing in dimension after every pro-curing of a newly stacked 
electrically insulating substrate. Therefore, a finer wiring 
board of higher quality can be obtained. Alternatively, in every 
step (2), (when each of the steps (1) to (3) is carried out only 
once, in the step (2) carried out only once), heating and 
pressurizat ion may be conducted under the condition that the 
thermosetting resin contained in the electrically insulating 
substrate is pre-cured. In that case, a wiring board intermediate 
is obtained. Such an intermediate can be used, for example, for 
producing a wiring board in which a component is disposed in 
an electrically insulating substrate, as mentioned below, 
[0059] In the method for producing a multilayer wiring 
board by repeating steps (1) to (3), electrically insulating 
substrates are preferably superposed on both surfaces of the 
wiring board or the wiring board intermediate in step (1). Such 
superposition is preferably conducted when the temporary 
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adhesion of the electrically insulating substrates is carried out 
in sequence by pre-curing the thermosetting resin contained in 
the electrically insulating substrates followed by post-curing 
the thermosetting resin together in the final wiring transfer 
step. When the electrically insulating substrate is temporarily 
adhered to one surface of the wiring board, the thermosetting 
resin contained in the electrically insulating substrates which 
have been superposed is further cured gradually by heat applied 
during every temporary adhesion. As a result, displacement of 
the wiring layer and/or warpage of the wiring board occur due 
to hardening shrinkage of the electrically insulating substrate, 
which results in failure to obtain a desired wiring board. Such 
trouble is reduced or eliminated by disposing two electrically 
insulating substrates above and below the wiring board or the 
wiring board intermediate followed by temporarily adhering 
them to the wiring board or the wiring board intermediate. 
[0060] The second method for producing a wiring board of 
the present invention includes superposing an electrically 
insulating substrate on a surface of a wiring transfer sheet of 
the present invention which surface has a wiring layer. (2) 
Through holes are formed to expose the wiring layer of the 
wiring transfer sheet. (3) The through holes are filled with a 
conductive paste, and (4) the wiring transfer sheet is superposed 
on a wiring board or a wiring board intermediate through the 
electrically insulating substrate. (5) A layered body which 
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consists of the wiring transfer sheet, the electrically insulating 
substrate, and the wiring board or the wiring board intermediate 
is heated and pressurized, so that the wiring layer of the wiring 
transfer sheet adheres to the electrically insulating substrate, 
and an exposed area of a surface of the electrically insulating 
substrate on which surface the wiring layer is formed is 
roughened, while the electrically insulating substrate adheres to 
the wiring board or the wiring board intermediate. (6) The 
carrier base of the wiring transfer sheet is removed. In this 
production method, by using a wiring transfer sheet in which an 
exposed surface of the carrier base has a plurality of 
concavities, convexities complementary to the concavities are 
formed on an exposed area of a surface of the electrically 
insulating substrate. 

[0061] This method corresponds to a method for obtaining a 
multilayer wiring board, in which another electrically insulating 
substrate is superposed on a wiring board or a wiring board 
intermediate on which a wiring layer has been formed, and then 
a wiring layer is formed on the electrically insulating substrate. 
In this production method, a wiring transfer sheet is superposed 
(that is, bonded) to an electrically insulating substrate, and then 
the electrically insulating substrate is superposed on the wiring 
board or the wiring board intermediate. Therefore, according to 
this production method, the productivity of the wiring board can 
be improved. Further, according to this production method, the 
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alignment accuracy is improved since positions where through 
holes are to be formed are adjusted by recognizing a position of 
a wiring pattern formed on the wiring transfer sheet. Therefore, 
the through holes can be formed on a finer wiring. As a result, 
a wiring pattern of a higher density can be formed with a higher 
accuracy. In this production method, repeating the steps (1) to 
(6) makes it possible to produce a multilayer wiring board 
efficiently by forming wiring layers with wiring transfer sheets 
of the present invention. 

[0062] In the second production method, like the first 
production method, an electrically insulating substrate which 
contains an uncured thermosetting resin is used as the 
electrically insulating substrate. In each step (5), heating and 
pressurization may be conducted under the condition that the 
thermosetting resin is pre-cured so that the wiring layer of the 
wiring transfer sheet is temporarily adhered to the electrically 
insulating substrate and an exposed area of a surface of the 
electrically insulating substrate on which the wiring layer is 
formed, is roughened, and the electrically insulating substrate is 
temporarily adhered to a wiring board or a wiring board 
intermediate. In the final step (5), heating and pressurization 
may be carried out under the condition that the thermosetting 
resin contained in all electrically insulating substrates is post- 
cured. That is, also in the second production method, the 
thermosetting resin contained in each electrically insulating 
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substrate can be post-cured together in the last wiring transfer 
step. The effect given by this operation is as described in 
connection with the first production method. Alternatively, in 
every step (5), (when each of the steps (1) to (6) is carried out 
only once, the step (5) is carried out only once), heating and 
pressurization may be conducted under the condition that the 
thermosetting resin contained in the electrically insulating 
substrate is pre-cured. In that case, a wiring board intermediate 
is obtained. Such an intermediate can be used, for example, for 
producing a wiring board wherein a component is disposed in an 
electrically insulating substrate, as mentioned below. 
[0063] In the method for producing a multilayer wiring 
board by repeating the steps (1) to (6), wiring transfer sheets on 
which the electrically insulating substrates are superposed are 
preferably superposed on both surfaces of the wiring board or 
the wiring board intermediate in step (4). Such a superposition 
is preferably conducted when the temporary adhesion of the 
electrically insulating substrates are carried out in order by pre- 
curing the thermosetting resin contained in the electrically 
insulating substrates followed by post-curing the thermosetting 
resin together in the final wiring transfer step. The effect given 
by this superposition is as described above in connection with 
the first production method. , 
[0064] The present invention also provides a method for 
producing a wiring board with a component disposed in an 
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electrically insulating substrate, which includes (A) superposing 
an electrically insulating substrate having through holes filled 
with a conductive paste on a wiring board or a wiring board 
intermediate. (B) A laminate is obtained by heating and 
pressurizing a layered body which consists of the electrically 
insulating substrate and the wiring board or the wiring board 
intermediate so as to adhere the electrically insulating substrate 
to the wiring board or the wiring board intermediate. (C) A 
space is formed within the laminate in which space a component 
is to be placed. (D) The component is mounted on a wiring 
layer-formed surface of a wiring transfer sheet of the present 
invention. (E) The wiring transfer sheet is superposed on the 
laminate so as to dispose the component in the space. (F) 
Heating and pressurization are performed so that the wiring 
layer of the wiring transfer sheet adheres to the electrically 
insulating substrate, and an exposed area of a surface of the 
electrically insulating substrate on which surface the wiring 
layer is formed is roughened, while a void around the 
component is filled with the resin contained in the laminate. 
(G) The carrier base of the wiring transfer sheet is removed. 
This production method is characterized in that a space in which 
the component is to be received is formed after making the 
laminate dependant on the kind and size of the component. 
Further, this production method is characterized in that the 
component is previously mounted on the wiring layer of the 
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wiring transfer sheet, and then disposition of the component in 
the electrically insulating substrate and transfer of the wiring 
layer are carried out at the same time. Further, this production 
method is characterized in that the void formed after disposing 
the component in the space is filled with the resin contained in 
the laminate (i.e. the resin contained in the electrically 
insulating substrate), by forcing the resin to flow at the same 
time as the transfer of the wiring layer. According to this 
production method with these features, the component can be 
disposed in the electrically insulating substrate with ease. 
[0065] The wiring board or the wiring board intermediate 
employed in the step (A) may be one produced according to the 
production method of the present invention. Preferably, the 
wiring board intermediate is used. The method for producing 
the wiring board intermediate is as described in connection with 
the first and the second production methods for producing the 
wiring board of the present invention. 

[0066] The space formed in the step (D) may be a hole 
which penetrates the laminate or a recess. In the step (F), the 
void which is formed after disposing the component in the space 
is filled in by forcing the surrounding resin which constitutes 
the laminate to flow into it. The resin which constitutes the 
laminate is a resin contained in an electrically insulating layer 
of the wiring board or the wiring board intermediate used in the 
step (A), or a resin contained in the electrically insulating 
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substrate employed in the step (A). The resin is an uncured 
thermosetting resin or a thermoplastic resin. The viscosity of 
the resin is lowered by subjecting the resin to heating and 
pressurization treatment, resulting in flow of the resin. 
[0067] In the case where the electrically insulating substrate 
containing an uncured thermosetting resin is used in step (A), 
heating and pressurization are preferably conducted under the 
condition that the thermosetting resin is pre-cured in the step 
(B). If the thermosetting resin is post-cured in the step (B), the 
thermosetting resin cannot flow in the step (F). 

[0068] The void which is formed in the laminate after 
disposing the component in the space is easily and securely 
filled when the void is surrounded by a resin which can flow by 
heating and pressurization. Therefore, in step (C), when a hole 
which penetrates the laminate in the thickness direction is 
formed as the space, a wiring board intermediate in which all 
electrically insulating layers contain an uncured thermosetting 
resin is preferably used in step (A). When a recess is formed in 
the laminate as the space, a wiring board intermediate in which 
at least electrically insulating layer(s) where the recess is to be 
positioned contains an uncured thermosetting resin is preferably 
used in step (A). Alternatively, a wiring board or a wiring 
board intermediate in which a part of or all of the electrically 
insulating substrates contain a thermoplastic resin can be used. 
However, in some case, the void around the component is fully 
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filled when at least one of the electrically insulating substrates 
constituting the laminate contain a resin which can flow. In 
such a case, for filling the void, it suffices to use the 
electrically insulating substrate containing a resin which can 
flow by heating and pressurization, that is, an uncured 
thermosetting resin or a thermoplastic resin, in step (A). 
[0069] In step (A) of this production method, the wiring 

board or the wiring board intermediate can be produced by 
employing the above-mentioned first method for producing the 
wiring board. That is, the following step (A') is carried out in 
place of the step (A). The step (A 1 ) is a step for obtaining a 
laminate, wherein a wiring board or a wiring board intermediate 
is produced by a method that includes (1) superposing a wiring 
transfer sheet of the present invention on an electrically 
insulating substrate having through holes filled with a 
conductive paste. (2) Heating and pressurization are performed 
so as to adhere the wiring layer of the wiring transfer sheet to 
the electrically insulating substrate and to roughen an exposed 
area of a surface of the electrically insulating substrate on 
which surface the wiring layer is formed. (3) The carrier base 
of the wiring transfer sheet is removed. Then, another 
electrically insulating substrate having through holes filled with 
a conductive paste is disposed on the thus produced wiring 
board or the wiring board intermediate. When the electrically 
insulating substrate used in the step (1) contains an uncured 
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thermosetting resin, and heating and pressurizat ion are 
conducted under the condition that the thermosetting resin 
contained in the electrically insulating substrate is pre-cured in 
step (2), a wiring board intermediate is obtained. When such a 
wiring board intermediate is produced in the step (A'), heating 
and pressurization are preferably carried out under the 
condition that the thermosetting resin is post-cured in all 
electrically insulating substrates, in step (E). 

[0070] Further, the other electrically insulating substrate 
which is superposed on the wiring board or the wiring board 
intermediate produced in the step (A') may be one containing an 
uncured thermosetting resin. Such an electrically insulating 
substrate may be disposed on a wiring board intermediate in 
which electrically insulating layer(s) contain an uncured 
thermosetting resin. In that case, it is preferable that the kind 
of the thermosetting resin contained in this other electrically 
insulating substrate is the same as that contained in the wiring 
board intermediate. 

[0071] In the step (A'), the step (1) may further include 

superposing the electrically insulating substrate on which the 
wiring transfer sheet is superposed, on the surface of a wiring 
board or a wiring board intermediate which has been previously 
produced. The step (2) may further include adhering the 
electrically insulating substrate to the surface of the wiring 
board or the wiring board intermediate. In that case, in the step 
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(A*), a multilayer wiring board is obtained. The wiring board or 
the wiring board intermediate which has been produced 
previously may be produced according to the production method 
of the present invention. 

[0072] Furthermore, by carrying out the steps (1) and (2) in 
this manner and repeating the steps (1) to (3), a multilayer 
wiring board can be made depending on the size and kind of 
component to be disposed. When repeating the steps (1) to (3), 
the electrically insulating substrate containing an uncured 
thermosetting resin is pr.eferably used in the repeated steps (1), 
and heating and pressurization are conducted under the 
condition that the thermosetting resin is pre-cured in the 
repeated steps (2), and the uncured thermosetting resin is 
together post-cured in the step (E). 

[0073] According to the present invention, it is possible to 
make a surface of a wiring board a rough surface, while 
ensuring surface coplanarity which is required for high density 
mounting of a semiconductor bare chip or an electronic 
component. When the surface of the wiring board is a rough 
surface, the contact area between the wiring board and a resin 
stacked thereon is increased so that the adhesion between them 
is improved. Further, according to the present invention, a 
surface of the wiring board can be made a rough surface having 
fine convexities. When a resin is stacked on a wiring board 
having such a rough surface, the convexities provide an 
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anchoring effect, which improves the adhesion between the 
wiring board and the resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0074] A more complete appreciation of the invention and 
many of the attendant advantages thereof will become readily 
apparent with reference to the following detailed description, 
particularly when considered in conjunction with the 
accompanying drawings, in which: 

Fig. 1(a) shows a schematic cross-sectional view of a 
wiring transfer sheet of Embodiment 1 of the present invention, 
and Figs. 1(b) and 1(c) show enlarged cross-sectional views of 
Areas B and A in the wiring transfer sheet shown in Fig. 1(a) 
respectively, and Fig. 1(d) shows a schematic cross-sectional 
view of a wiring board wherein a wiring layer is transferred 
with the wiring transfer sheet shown in Fig. 1(a), and Figs. 1(e) 
and 1(f) show enlarged cross-sectional views of Areas D and C 
in the wiring board shown in Fig. 1(d), respectively; 

Fig. 2 shows a schematic cross-sectional view of a 
wiring transfer sheet of Embodiment 2 of the present invention; 

Fig. 3(a) shows a schematic cross-sectional view of a 
wiring transfer sheet of Embodiment 3 of the present invention, 
and Fig. 3(b) shows an enlarged cross-sectional view of Area A 
in the wiring transfer sheet shown in Fig. 3(a), and Fig. 3(c) 
shows a schematic cross-sectional view of a wiring board 
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wherein a wiring layer is transferred with the wiring transfer 
sheet shown in Fig. 3(a), and Fig. 3(d) shows an enlarged cross- 
sectional view of Area B in the wiring board shown in Fig. 3(c); 

Fig. 4(a) shows a schematic cross-sectional view of a 
wiring transfer sheet of Embodiment 4 of the present invention, 
and Fig. 4(b) shows an enlarged cross-sectional view of Area A 
in the wiring transfer sheet shown in Fig. 4(a), and Fig. 4(c) 
shows a schematic cross-sectional view of a wiring board 
wherein a wiring layer is transferred with the wiring transfer 
sheet shown in Fig. 4(a), and Fig. 4(d) shows an enlarged cross- 
sectional view of Area B in the wiring board shown in Fig. 4(c); 

Figs. 5(a) to 5(c) show schematic cross-sectional 
views illustrating the steps in an embodiment of a first method 
for producing a wiring transfer sheet of the present invention, 
and Fig. 5(d) shows an enlarged cross-sectional sectional view 
of Area A shown in Fig. 5(a), and Fig. 5(e) shows an enlarged 
cross-sectional sectional view of Area B shown in Fig. 5(b); 

Figs. 6(a) to 6(c) show schematic cross-sectional 
views illustrating the steps in an embodiment of a second 
method for producing a wiring transfer sheet of the present 
invention, and Fig. 6(d) shows an enlarged cross-sectional view 
of Area A shown in Fig. 6(a), and Fig. 6(e) shows an enlarged 
cross-sectional view of Area B shown in Fig. 6(b), and Fig. 6(f) 
is an enlarged cross-sectional view of Area C shown in Fig. 
6(c); 
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Figs. 7(a) to 7(d) show schematic cross-sectional 
views illustrating the steps in an embodiment of a third method 
for producing a wiring transfer sheet of the present invention, 
and Fig. 7(e) shows an enlarged cross-sectional view of Area A 
shown in Fig. 7(a), and Fig. 7(f) shows an enlarged cross- 
sectional view of Area B shown in Fig. 7(d); 

Figs. 8(a) to 8(c) show schematic cross-sectional 
views illustrating the steps in an embodiment of a first method 
for producing a wiring board of the present invention, and Fig. 
8(d) shows an enlarged cross-sectional view of Area A shown in 
Fig. 8(a), and Figs. 8(e) and 8(f) show enlarged cross-sectional 
views of Areas C and B shown in Fig. 8(c), respectively; 

Figs. 9(a) to 9(g) show schematic cross-sectional 
views illustrating the steps in an embodiment of a second 
method for producing a wiring board of the present invention, 
and Fig. 9(h) shows an enlarged cross-sectional view of Area A 
shown in Fig. 9(a), and Fig. 9(i) shows an enlarged cross- 
sectional view of Area B shown in Fig. 9(g); 

Figs. 10(a) to 10(i) show schematic cross-sectional 
views illustrating the steps in another embodiment of the first 
method for producing a wiring board of the present invention; 

Figs. 11(a) to 1 1(1) show schematic cross-sectional 
views illustrating the steps in an embodiment of a method for 
producing a wiring board with a built-in component of the 
present invention; 
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Figs. 12(a) to 12(c) show schematic cross-sectional 
views illustrating the steps in an embodiment of a method for 
producing a wiring board with a built-in component which is a 
variation of the production method shown in Fig. 11; 

Figs. 13(a) to 13(c) show schematic cross-sectional 
views illustrating the steps in another embodiment of a method 
for producing a wiring board with a built-in component which is 
a variation of the production method shown in Fig. 11; 

Fig. 14(a) shows a schematic cross-sectional view 
illustrating the depth of a concavity and a diameter on a surface 
of a carrier base of the concavity of a wiring transfer sheet of 
the present invention, and Fig. 14(b) shows a top view 
illustrating a diameter on a surface of a carrier base of the 
concavity, and Fig. 14(c) shows a schematic sectional view 
illustrating a convexity which is formed by the concavity shown 
in Fig. 14(a); 

Figs. 15(a) to 15(c) show embodiments of concavities 
of a wiring transfer sheet of the present invention; and 

Figs. 16(a) to 16(c) show cross-sectional views 
illustrating the steps in a method for producing a wiring board 
with a conventional wiring transfer sheet, and Fig. 16(d) shows 
an enlarged cross-sectional view of Area A shown in Fig. 16(a), 
and Figs. 16(e) and 16(f) show enlarged cross-sectional views 
of Areas B and C shown in Fig. 14(c), respectively. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0075] In the following, embodiments of wiring transfer 

sheets of the present invention are described. 

[0076] The wiring transfer sheet of the present invention is 
a sheet which includes a carrier base and a wiring layer. The 
carrier base is preferably made from a material which is not 
compatible with an electrically insulating substrate which is an 
object to which the wiring layer is to be transferred, by heating 
and pressurizing a layered body which consists of the wiring 
transfer sheet and the object upon transferring the wiring layer. 
The material for the carrier base is selected from an organic 
resin and a metal, depending on the material of the electrically 
insulating substrate. When the electrically insulating substrate 
contains an epoxy resin, a polyimide resin, a cyanate resin, a 
po lypheny lene ether (PPE) resin, or a polytetrafluoroethy lene 
resin, the carrier base is preferably made from a material 
selected from polyimide, a fluorine-containing resin, and a heat 
resistant epoxy resin. Further, the carrier base is preferably 
made from a material which is peeled off from the wiring layer 
in a step of removing the carrier base. From this viewpoint, 
the carrier base is preferably made of a polyimide resin or a 
fluorine-containing resin. 

[0077] When the carrier base is made of a thermosetting 
resin, it is necessary to take care of the compatibility between 
the resin constituting the carrier base and a resin constituting 
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the electrically insulating substrate. For example, when the 
carrier base is made of an epoxy resin and the electrically 
insulating substrate contains an epoxy resin, the viscosity of the 
epoxy resin which is not cured completely in the carrier base 
reduces during the step of transferring the wiring layer, and 
then mixes with the epoxy resin in the electrically insulating 
substrate, resulting in a failure to form convexities 
complementary to concavities formed on the carrier base, on the 
electrically insulating substrate. When the carrier base is made 
of a thermoplastic resin and the step of transferring the wiring 
layer is conducted under the condition that the resin is softened, 
the same problem is caused. Therefore, when using a 
thermoplastic resin sheet as the carrier base, the sheet is 
required to have heat resistance. 

[0078] The thickness of the carrier base is selected 
depending on its material. Generally, it is preferably in the 
range of 10 to 100 jim. When the carrier base is thin, this tends 
to cause problems in that handling property thereof is bad, the 
strength thereof is decreased, and the carrier base tends to be 
wrinkled. When the carrier base it too thick, there is a 
tendency that the carrier base is difficult to be peeled off. 
[0079] The carrier base is preferably made from a material 
through which a visible ray can pass. Such materials include a 
polyimide resin, a fluorine-containing resin and a heat resistant 
epoxy resin. When the carrier base is made from any one of 
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these materials, its thickness is preferably 100 jxm or less for 
ensuring the transmission of the visible ray. 

[0080] A surface of the carrier base on which the wiring 
layer is to be formed may be subjected to a releasing treatment. 
By subjecting the surface to the releasing treatment, the carrier 
base is peeled off easily from the object without damaging a 
rough surface, especially convexities formed on the surface of 
the object after the wiring layer has been transferred. The 
releasing treatment is conducted by coating a silicone resin to a 
thickness of between 0.01 and 1 \xm on the surface of the carrier 
base on which the wiring layer is to be formed. 

[0081] When the carrier base is made of a metal, it is 
preferable that the metals constituting the carrier base and the 
wiring layer are each removed selectively. Thereby, only the 
carrier base is removed by etching after the wiring layer has 
been transferred. The combinations of the carrier base / the 
wiring layer include aluminum / copper, and stainless / copper. 
When the metals constituting the carrier base and the wiring 
layer each cannot be removed selectively, an etching-stopper 
layer is preferably provided between the carrier base and the 
wiring layer. The material for the etching-stopper layer is 
selected depending on the combination of the carrier base and 
the wiring, and the kind of etchant. For example, when the 
combination of the carrier base / the wiring layer is copper / 
copper and the carrier base is removed by etching with a 
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sulphuric acid/oxygenated water, the etching-stopper layer is 
preferably made of titanium. 

[0082] The carrier base may be a laminate comprising a 
plurality of layers. In that case, the layer which has a surface 
on which the wiring layer is to be formed (this layer is also 
referred to as a "wiring-forming layer") may be a layer formed 
from a material which is not compatible with the electrically 
insulating substrate. Such materials have been exemplified 
above. When the carrier base is the laminate, it is particularly 
preferable that the wiring-forming layer is formed from an 
organic resin such as a fluorine-containing resin. The thickness 
of the wiring-forming layer is preferably in the range of 5 to 60 

[0083] The other layer(s) which are laminated on the wiring- 
forming layer preferably include a layer which gives strength 
and a rigidity to the wiring transfer sheet. This layer is also 
referred to as a "supporting layer." The preferable supporting 
layer is specifically a metal foil having a thickness of between 
30 and 100 |j,m (for example, an aluminum foil, a copper foil or 
a stainless foil) or a resin film having a thickness of between 50 
and 200 jam (for example, a PET film or a PEN film). More 
preferably, a copper foil is used. When the wiring layer is 
made of copper, the use of a copper foil as the supporting layer 
prevents the wiring transfer sheet from warping since the same 
material is positioned on both surface sides of the carrier base. 
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Alternatively, the supporting layer may be a layer made of a 
thermally foaming resin (for example, REVALPHA (trade name) 
available from NITTO DENKO CORPORATION). The 
supporting layer is made of two or more layers. 

[0084] As described above, the carrier base may be a sheet 
made of an organic resin. However, dimensional change of the 
organic resin sheet tends to be caused by heating, and it may be 
caused at the time of forming a wiring layer into a desired 
pattern by etching. It is desirable that the dimensional change 
of the carrier base is avoided because the dimensional change 
causes displacement of wire. Therefore, when the organic resin 
sheet is used as the carrier base, the carrier base is preferably 
made as a two-layer structure by superposing the supporting 
layer such as a metal foil on a surface which is opposite to the 
surface on which the wiring layer is to be formed, so that the 
dimensional change lessens or does not occur. 

[0085] The supporting layer is removed together with the 
wiring-forming layer after the wiring layer has been transferred. 
When the supporting layer is made of a metal, etching is a 
simple method for removing the supporting layer. When the 
supporting layer is made of a thermally foaming resin, it is 
easily removed by heating upon transferring the wiring layer. 
When the supporting layer is made of a material whose heat 
resistance is low (for example, a resin), it is necessary to 
remove the supporting layer before transferring the wiring 
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layer. In that case, the removal of the supporting layer is 
carried out by, for example, breaking or removing the portion 
where the supporting layer and the wiring layer are fixed to 
each other (for example, a bonded point formed by using an 
adhesive agent). 

[0086] When the carrier base is made of a plurality of 
layers, the layers may be fixed to each other over the entire 
interface between the layers, or at a part of the entire interface 
(for example, at the periphery). When one of the layers has 
adhesiveness, the fixation between the layers may be conducted 
by using the adhesiveness of the layer. Alternatively, the 
fixation may be conducted by using an adhesive agent. 
[0087] The wiring layer of the wiring transfer sheet is made 
from a conductive material which is generally used as a material 
for a wiring layer of a wiring board. Specifically, the wiring 
layer is made of copper, a copper alloy, or silver. Further, the 
wiring layer has a predetermined pattern depending on a wiring 
pattern which is to be formed on a wiring board. In the wiring 
transfer sheet, the wiring layer is buried in the carrier base so 
that the wiring layer protrudes from (or is buried in) the 
electrically insulating substrate as desired in a wiring board 
after the wiring layer has been transferred to the board. For 
example, the wiring layer is buried in the carrier base so that 
the surface thereof is flush with the surface of the carrier base. 
In that case, almost the entire thickness of the wiring layer 
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which is formed on the electrically insulating substrate 
protrudes from the electrically insulating substrate. 
[0088] A surface of the wiring layer which does not contact 
the carrier base is preferably a rough surface. It is particularly 
preferable that the rough surface has a plurality of convexities. 
The reason for this is as described above. As described below, 
the convexities formed on the surface of the wiring layer are 
formed by depositing metal particles on the originally flat 
surface of a metal foil (for example, a copper foil) through 
electrolytic plating under the condition selected appropriately. 
In the convexity, of the sections which are parallel to the 
surface of the wiring layer, the section having the maximum 
area preferably has a diameter of between 1 and 10 |xm. 
Further, the convexity has a height of between 0.5 and 5 \xm. 
Here, the height of the convexity is the shortest distance 
between the basis and the top of the convexity. More 
preferably, the convexity has a shape which swells at the waist, 
such as a mushroom-shape, a bump-shape or a bud-shape, so that 
it can provide a greater anchoring effect. As described above, 
the convexity of such a shape is formed by depositing fine metal 
particles so that they are flocculated and/or piled up through 
electrolytic plating under the appropriately-selected condition. 
[0089] In the wiring transfer sheet of the present invention, 
at a position where no wire is formed as a result of patterning, a 
surface of the carrier base is exposed. The exposed surface of 
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the carrier base is a rough surface, and preferably has a 
plurality of fine concavities. As described above, the 
concavities serve to form convexities whose shapes are 
complementary to the concavities. As described above with 
reference to Fig. 15, the concavity preferably has a shape 
wherein the area of the section which is perpendicular to the 
thickness direction of the carrier base (that is, a section along 
the direction parallel to the surface of the carrier base) is 
greatest at an intermediate position between the surface and the 
bottom of the carrier base. The shapes of the concavities are 
not limited to those shown in Fig. 15 and may be other ones. 
The preferable proportion of the concavities on the exposed 
surface of the carrier base and the preferable size of each 
concavity are as described above. The concavities do not 
necessarily have the same size and the same shape in one wiring 
transfer sheet. Generally, concavities which differ in size 
and/or shape exist in one wiring transfer sheet. The concavities 
are preferably distributed uniformly. 

[0090] As described above, a junction layer may be 
interposed between the carrier base and the wiring layer. The 
junction layer is made of a metal which is different from the 
wiring layer, or an oxide of metal. Specifically, the junction 
layer is made from a material selected from Cr, Zn, Ni, and the 
oxides thereof. The thickness of the junction layer is 
preferably in the range of 0.01 to 1 ^im. When the junction 



58 



layer is too thick, the junction layer which remains on the 
surface of the wiring layer after the wiring layer has been 
transferred may adversely affect the electrical connection 
between the wiring layers. Since an organic resin is difficult to 
adhere to copper, the junction layer is preferably provided when 
the carrier base is made of an organic resin and the wiring layer 
is made of copper. 

[0091] Next, an electrically insulating substrate for a wiring 
board is described. The electrically insulating substrate is the 
object to which the wiring layer of the wiring transfer sheet of 
the present invention is to be transferred. Any one of the 
electrically insulating substrates which are conventionally used 
as electrically insulating substrates for a wiring board may be 
used. A porous substrate which can be compressed or a three- 
layer structure substrate wherein adhesive layers are formed on 
both surfaces of a core film is generally used as the electrically 
insulating substrate. Specifically, a resin- impregnated fibrous 
sheet can be used as the electrically insulating substrate, which 
is obtained by impregnating a non-woven fabric, a woven fabric 
or a paper with a thermosetting resin followed by semi-curing 
the resin. More specifically, a composite substrate in which a 
sheet of glass fibers or aramid fibers is impregnated with an 
epoxy resin or a bismaleimide triazine (BT) resin can be used. 
Since these composites are porous substrates which can be 
compressed, when the electrically insulating substrate has 
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through holes filled with a conductive paste as described below, 
the composites allow the conductive paste to be subjected to a 
compression effect. Alternatively, a substrate containing a 
thermoplastic resin such as a po lyetheretherketone (PEEK) 
resin, a polyetherimide resin, a PTFE resin or a liquid crystal 
polymer can be used as the electrically insulating substrate. 
The surface of the electrically insulating substrate on which the 
wiring layer is to be formed has little swell and coplanarity 
which is required for mounting a semiconductor bare chip or an 
electronic component at a higher density. 

[0092] As described above, the electrically insulating 
substrate preferably has through holes that are formed in a 
thickness direction and are filled with a conductive paste. The 
size and the position of each through hole are selected so that 
the wiring layers are connected as desired. The through holes 
are formed by a conventional method. Specifically, the through 
holes are formed through a laser process using a carbon dioxide 
laser, an eximer laser or a YAG laser. Any one of the 
conductive pastes which are used in the production process of 
the above-mentioned All Layers IVH structure resin multilayer 
wiring board, may be used. The conductive paste is specifically 
a paste which is made of powder of Cu, Ag, Pd, or an alloy 
thereof, and a resin such as an epoxy resin or a phenol resin. 
The resin component is in a state of cured in an end product. 
Further, the conductive paste ensures the electrical connection 
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between the wiring layers by being densified in the wiring board 
by being subjected to a compression effect. 

[0093] Further, in the wiring board of the present invention, 
a component connected with the wiring layer is disposed in an 
electrically insulating substrate. The component is, for 
example, a passive component such as LCR, a SAW filter, or a 
TCXO. The component may be disposed in one electrically 
insulating layer, or may stretch from one electrically insulating 
layer to another one or two electrically insulating layers 
depending on its size. 

[0094] Hereinafter, more specific embodiments of the wiring 

transfer sheets and the wiring boards of the present invention 
are described with reference to the drawings. 

Embodiment 1 

[0095] In Fig. 1, a wiring transfer sheet of Embodiment 1 of 
the present invention and a wiring board which is produced 
using the wiring transfer sheet are schematically shown in 
sectional views. Fig. 1(a) shows a wiring transfer sheet 100 
wherein a wiring layer 102 is formed in a predetermined pattern 
on a surface of a carrier base 101. Fig. 1(b) shows an enlarged 
view of Area B which is an exposed area of a surface of the 
carrier base on which the wiring layer is formed. Fig. 1(c) 
shows an enlarged view of Area A in the vicinity of the wiring 
layer of the wiring transfer sheet. Fig. 1(d) shows a wiring 
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board 100 which is obtained by transferring a wiring layer 103 
to an electrically insulating substrate 104 using the wiring 
transfer sheet shown in Fig. 1(a). Fig. 1(e) shows an enlarged 
view of Area D that is an exposed surface of the electrically 
insulating substrate, which is a part of a surface of the wiring 
board which surface has the wiring layer. Fig. 1(f) shows an 
enlarged view in the vicinity of the wiring layer of the wiring 
board . 

[0096] As shown in Fig. 1(c), the wiring layer 102 is formed 
on a surface of the carrier base 101 in a state in which the 
wiring layer 102 enters concavities which are formed on the 
surface of the carrier base 101. That is, the interface between 
the carrier base 101 and the wiring layer 102 is uneven. 
Therefore, the contact area between the carrier base 101 and the 
wiring layer 102 is larger compared with a case in which the 
interface between them is flat. For this reason, they adhere to 
each other so that the wiring layer is well carried on the carrier 
base without an adhesive layer therebetween, until the wiring is 
transferred to an object. Nonuse of an adhesive agent is 
convenient because the adhesive agent does not remain on a 
surface of the wiring layer after the wiring layer has been 
transferred. The method for obtaining such an interface is 
described below. As shown in Fig. 1, in this wiring transfer 
sheet 100, the exposed surface of the wiring layer 102 is flat. 
[0097] The wiring board is obtained by superposing the 
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wiring transfer sheet on an electrically insulating substrate for 
a wiring board with the wiring layer in contact with a surface of 
the electrically insulating substrate followed by heating and 
pressurizat ion so as to transfer the wiring layer to the 
electrically insulating substrate. The structure of the wiring 
layer thus obtained is as shown Fig. 1(d). In this wiring board 
110, the wiring layer 103 is entirely buried in the electrically 
insulating substrate 104, and an exposed surface of the wiring 
layer 103 is flush with an exposed surface of the electrically 
insulating substrate 104. This is because the wiring layer 102 
protrudes in the wiring transfer sheet 100 shown in Fig. 1(a). 
During the step of transferring the wiring layer, pressure is 
applied so that the wiring layer is brought into contact with the 
object without a gap therebetween, whereby the protruding 
wiring layer is buried in the electrically insulating substrate. 
[0098] As shown in Fig. 1(e), in the wiring board 110, 
convexities 130 complementary to concavities 120 of the wiring 
transfer sheet 100 are formed on an exposed surface of the 
electrically insulating substrate 104. A material of the 
electrically insulating substrate flows into the concavities while 
the transfer of the wiring layer is carried out, which results in 
forming these concavities. Each of the convexities is a bump- 
shaped, a bud-shaped, or a mushroom shaped one. The 
convexities of these shape provide a greater anchoring effect 
than the convexities whose sectional areas parallel to the 
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surface of the wiring board are uniform (for example, a column- 
shape convexity) when a resin is laminated thereon, resulting in 
improved adhesion between the wiring board and the laminated 
material. 

[0099] Further, as shown in Fig. 1(f), this wiring board has 
fine convexities on a surface of the wiring layer 103. This is 
because the interface between the wiring layer 102 and the 
carrier base 103 is uneven in the wiring transfer sheet and the 
convexities of the wiring layer 102 are exposed by peeling off 
the carrier base after the wiring layer has been transferred. The 
convexities on the wiring layer 103, as well as the convexities 
on the electrically insulating substrate 104, contribute to the 
increase of the contact area between the wiring layer and the 
stacked resin, and provide an anchoring effect. Therefore, this 
wiring board in which the convexities exist on not only the 
surface of the electrically insulating substrate but also the 
surface of the wiring layer, strongly adheres to the resin 
stacked thereon. 

(Embodiment 2) 

[0100] In Fig. 2, a wiring transfer sheet of Embodiment 2 of 
the present invention is schematically shown in sectional view. 
In a wiring transfer sheet 200 shown in Fig. 2, a carrier base 
201 is formed of a wiring-forming layer 240 and a supporting 
layer 250, and a wiring layer 202 is formed on a surface of the 
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wiring forming layer 240. In this wiring transfer sheet 200, the 
concavities (not shown) are formed on an exposed surface of the 
wiring-forming layer. The materials suitable for constituting 
the wiring-forming layer 240 and the supporting layer 250 are 
as described above. More specifically, as a combination of 
supporting layer / wiring forming layer, a copper foil / a 
fluorine-containing resin is exemplified. 

(Embodiment 3) 

[0101] In Fig. 3, a wiring transfer sheet of Embodiment 3 of 
the present invention and a wiring board which is produced 
using the wiring transfer sheet are schematically shown in 
sectional views. Fig. 3(a) shows a wiring transfer sheet 300 
wherein a wiring layer 302 is buried in a carrier base 301. Fig. 
3(b) shows an enlarged view of Area A in the vicinity of the 
wiring layer of the wiring transfer sheet. Fig. 3(c) shows a 
wiring board 310 which is obtained by transferring a wiring 
layer 303 to an electrically insulating substrate 304 using the 
wiring transfer sheet shown in Fig. 3(a). Fig. 3(d) shows an 
enlarged view of Area B in the vicinity of the wiring layer of 
the wiring board. 

[0102] As shown in Fig. 3(b), almost the entire thickness of 
the wiring layer 302 is buried in the carrier base 301 so that a 
surface of the wiring layer 302 is substantially flush with a 
surface of the carrier base 301. Such a wiring transfer sheet is 
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produced by forming the wiring layer in a predetermined pattern 
followed by thermally pressing the wiring layer into the carrier 
base. The wiring transfer sheet 300 is the same as the wiring 
transfer sheet shown in Fig. 1(a) except that the wiring layer 
302 is buried in the carrier base 301. The shape of concavities 
and the interface between the carrier base 301 and the wiring 
layer 302 are as described above with reference to Fig. 1. 
[0103] A wiring board 310 as shown in Fig. 3(c) is obtained 
by transferring the wiring layer of this wiring transfer sheet to 
a surface of an electrically insulating substrate through heating 
and pressurization. As shown in Fig. 3(d), in the wiring board 
310, the transferred wiring layer 303 protrudes from the surface 
of the electrically insulating substrate 304. When a 

semiconductor bare chip or the like is mounted on the surface of 
the wiring layer 303, the gap between the semiconductor bare 
chip and the surface of the wiring board is larger compared with 
the case where the bare chip is mounted on the wiring board 
shown in Fig. (d). As described above, the larger the gap is, 
the easier a sealing resin for protecting the mounting is 
injected. As described above with reference to Fig. 1(f), the 
surface of the wiring layer 303 has convexities. 

(Embodiment 4) 

[0104] In Fig. 4, a wiring transfer sheet of another 
embodiment of the present invention and a wiring board which 
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is produced using the wiring transfer sheet are schematically 
shown in sectional views. Fig. 4(a) shows a wiring transfer 
sheet 400 wherein a wiring layer 402 is formed on a surface of a 
carrier base 401. Fig. 4(b) shows an enlarged view of Area A in 
the vicinity of the wiring layer of the wiring transfer sheet. 
Fig. 4(c) shows a wiring board 410 which is obtained by 
transferring a wiring layer 403 to an electrically insulating 
substrate 404. Fig. 4(d) shows an enlarged view of Area B in 
the vicinity of the wiring layer of the wiring board. 
[0105] As shown in Fig. 4(b), in the wiring transfer sheet 
400, the interface between the wiring layer 402 and the carrier 
base 401 is uneven, while the exposed surface of the wiring 
layer 402 has convexities. The remaining construction of the 
wiring transfer sheet 400 is as described with reference to Fig. 
1. 

[0106] The wiring board 410 of the structure as shown in 
Fig. 4(c) is obtained by transferring the wiring layer of this 
wiring transfer sheet to a surface of an electrically insulating 
substrate though heating and pressurization. As shown in Fig. 
4(d), in the wiring board 410, the convexities on the exposed 
surface of the wiring layer 402 of the wiring transfer sheet 400 
ensure favorable adhesion between the wiring layer 403 and the 
electrically insulating substrate 404. 

[0107] Next, a method for producing a wiring transfer sheet 
of the present invention is described. As described above, there 
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are first, second and third production methods for producing the 
wiring transfer sheet of the present invention. In the first 
production method, a wiring material sheet which has a rough 
surface is used, and this sheet is pressed against a carrier base 
so as to make a surface of the carrier sheet another rough 
surface complementary to the rough surface of the wiring 
material sheet. Then a wiring layer having a predetermined 
pattern is formed by patterning the wiring material sheet. 
[0108] The wiring material sheet whose surface is a rough 
surface is preferably a sheet whose surface has a plurality of 
convexities. As one embodiment of the first production method, 
an embodiment in which such a sheet is used, is described 
thereinafter. 

[0109] The wiring material sheet is, for example, a metal 
foil. The metal foil is preferably formed from a metal 
exemplified above as a metal which preferably constitutes the 
wiring layer. The metal originally has a flat surface. In order 
to make this flat surface a rough surface, it is preferable that 
metal particles are deposited on a surface of the metal foil 
through electrolytic plating so as to form a plurality of 
convexities. As described above, each convexity formed by 
electrolytic plating has a structure in which the metal particles 
deposited through electrolytic plating are flocculated and/or 
piled up. Electrolytic plating is preferably employed as a 
method for forming the convexities from the viewpoint of 
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productivity. 

[0110] The size of the metal particles deposited through 
electrolytic plating (this particle is merely referred to as a 
"deposited particle") is selected so that the shape of the rough 
surface (for example, the size of the concavity) which is to be 
formed on the surface of the carrier base is a desired one. 
When the size of the deposited particle is small, the concavity 
formed on the surface of the carrier base is small, so that the 
size of the convexity formed on the electrically insulating 
substrate of the wiring board becomes small. As a result, a 
sufficient anchoring effect is not obtained when a resin is 
stacked on the surface of the wiring board. When the size of 
the deposited particle is large, the number of convexities which 
exist between the wiring layer and the carrier base is small 
when the wiring layer of fine width (for example, 20 jam or less) 
is formed by patterning the metal foil. As a result, the adhesion 
between the wiring layer and the carrier base provided by an 
anchoring effect of the convexities becomes insufficient, which 
causes the wiring layer to exfoliate from the carrier base. 
Specifically, the deposited particle is preferably a round shape 
having a diameter in the range of 0.1 jam to 4 jam. The 
convexity preferably has a form wherein a plurality of the 
deposited particles of this size are flocculated and/or piled up, 
and as a whole preferably has the above-mentioned size (that is, 
a diameter of between 1 and 10 fim at the section whose area is 
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largest, and a height of between 0.5 and 5 ^im). However, the 
convexity does not necessarily need to be formed of a plurality 
of the deposited particles, and may be formed of one deposited 
particle. 

[0111] The wiring material layer which has a plurality of 
convexities is superposed on a carrier base with the convexities 
in contact with a surface of the carrier base, and then is pressed 
against the carrier base so as to bury the convexities in the 
carrier base and to be integrated with the carried base. 
Therefore, in this production method, it is necessary to use a 
base which is made from a material into which the convexity on 
the wiring material sheet can be buried, as the carrier base. 
Specifically, the carrier base needs to be a sheet of an organic 
resin, or a laminate wherein a wiring forming layer is made of 
an organic resin. In that case, an organic resin which is 
suitable for constituting the carrier base is a heat resistant resin 
such as a fluorine-containing resin as described above. 
[0112] When the convexities on the wiring material sheet 
are buried in the carrier base, the wiring material sheet and the 
carrier base are integrated by an anchoring effect of the 
convexities. In order to improve the adhesion between them, a 
junction layer may be interposed between the wiring material 
layer and the carrier base. The material suitable for the 
junction layer is as described above. The junction layer is 
formed by, for example, plating the surface of the wiring 
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material sheet on which the convexities are formed. For 
example, when a Cr or a Ni layer is formed by plating, it 
passivates in the atmospheric air which results in improved 
adhesion. The junction layer may be formed on a surface of the 
carrier base. 

[0113] Before superposing the wiring material sheet, a 
surface of the carrier base is subjected to a releasing treatment. 
The purpose and method of the releasing treatment are described 
in relation to the carrier base, the description thereof being 
omitted here. The releasing treatment is preferably conducted 
when the carrier base is made of an epoxy resin. The releasing 
treatment is not required when the carrier base is made from a 
material which exhibits an excellent release-ability as to the 
electrically insulating substrate itself (e.g. a fluorine- 
containing resin). 

[0114] The integration of the wiring material sheet with the 
carrier base is carried out by superposing the wiring material 
sheet on the carrier base followed by heating and pressurization 
so as to make close contact therebetween. The heating and 
pressurization are carried out under the condition that the 
carrier base is softened so as to deform due to the convexities 
on the wiring material sheet, and the carrier base does not 
deteriorate. When the carrier base is made of a thermoplastic 
resin, the heating and pressurization are conducted under the 
condition that the carrier base is softened. When the carrier 



71 



base is made of a thermosetting resin, the thermosetting resin is 
in an uncured or a semi-cured state in the carrier base before 
heating and pressur izat ion, and the heating and pressurizat ion 
are carried out so that the thermosetting resin is softened and 
the viscosity of the resin is reduced. Thus, concavities 
complementary to the convexities are formed, and then the resin 
is cured. Further, the heating and pressurizat ion are carried out 
in an inert gas atmosphere or a vacuum atmosphere, if 
necessary, so that the wiring material sheet is not oxidized. 
[0115] After integrating the wiring material sheet with the 
carrier base, a wiring layer having a predetermined wiring 
pattern is formed by etching the wiring material. Thereby, the 
wiring transfer sheet is obtained. Etching is carried out through 
a conventional technique with an appropriate etchant selected 
depending on the wiring material. Within a region from which 
the wiring material is removed by etching, the surface of the 
carrier base is exposed. On the exposed surface of the carrier 
base, the concavities exist. Further, in the wiring transfer sheet 
produced by this production method, the interface between the 
carrier base and the wiring layer is a structure wherein the 
wiring layer enters the concavities of the carrier base. This 
structure results from the convexities of the wiring material 
sheet being buried into the carrier base. 

[0116] In Figs. 5(a) to 5(c), the major steps of the first 
method for producing a wiring transfer sheet of the present 
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invention are shown. In Fig. 5(a), a carrier base 501 and a 
wiring material sheet 502 are shown, respectively. In Fig. 5(d), 
an enlarged view of Area A of a surface of wiring material 
sheet. As shown in Fig. 5(d), on the entire surface of the 
wiring material sheet, bump-shaped, mushroom-shaped, or bud- 
shaped concavities 5 30 are formed. The junction layer (not 
shown) may be previously formed on the surface of the carrier 
base 501 or the wiring material sheet 502. Further, the surface 
of the carrier base 501 may be previously subjected to a 
releasing treatment. 

[0117] Fig. 5(b) shows a step of superposing the carrier base 
501 on the wiring material sheet 502 followed by heating and 
pressurization so that the carrier base adheres to the wiring 
material, and thereby the convexities are buried in the carrier 
base. By burying the convexities, concavities complementary to 
the convexities are formed on a surface of the carrier base. 
[0118] Fig. 5(c) shows a step of etching the wiring material 
sheet 502 so as to form a wiring layer 503 in a predetermined 
wiring pattern. Fig. 5(e) shows an enlarged view of Area B in 
the vicinity of the wiring layer. As shown in Fig. 5(e), 
concavities 520 are formed on an exposed surface of the carrier 
base 501, which results from removal of the wiring material 
sheet, and the interface between the carrier base 501 and the 
wiring layer 503 is uneven. 

[0119] In the above, there is described an embodiment 
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wherein the wiring material sheet which has a plurality of 
convexities on its surface is used. The surface (rough surface) 
of the wiring material sheet is not limited to one which has a 
plurality of convexities. For example, the surface of the wiring 
material sheet may be a rough surface which has a plurality of 
concavities. Further, it is advantageous that the carrier base 
501 is a two-layer structure which has a sheet of an organic 
resin and a copper foil, in terms of dimensional stability and 
handling property. 

[0120] Next, the second method for producing a wiring 
transfer sheet of the present invention is described. In the 
second production method, a wiring layer with a predetermined 
pattern is formed on a surface of a carrier base, and then the 
exposed surface of the carrier base is made a rough surface by 
subjecting it to a roughening treatment. The roughening 
treatment is preferably carried out so that a plurality of 
concavities are formed. Thereinafter, as one embodiment of the 
second production method, an embodiment in which the 
roughening treatment is carried out so that a plurality of 
concavities are formed, is described. 

[0121] This production method is preferably employed when 
a carrier base is made from a material which does not deform by 
heating and pressurization, such as a metal foil. This is 
because, when another sheet (that is, the wiring material sheet) 
with convexities is superposed on and integrated with such a 
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carrier base according to the first production method, it is 
difficult to form concavities complementary to the convexities 
on the carrier base. This production method is preferably 
employed when the carrier base is an aluminum foil, a stainless 
foil, or the like. 

[0122] In the case where the carrier base is a metal foil such 
as an aluminum foil, the wiring layer is formed by depositing a 
wiring material such as copper through electrolytic plating 
followed by patterning. In that case, a surface of the metal foil 
is preferably flat so that a uniform layer is formed through 
electrolytic plating. 

[0123] With some kinds of metal foils, it is difficult to 
deposit directly on the surface of the metal foil by plating. In 
that case, the wiring material may be plated on a junction layer 
which has been previously formed on the surface of the carrier 
base, whereby good adhesion between the carrier base and the 
wiring layer can be ensured. For example, when the carrier base 
is an aluminum foil and the wiring layer is made of copper, a 
zinc layer is preferably formed on the surface of the aluminum 
foil as the junction layer through electrolytic plating. In that 
case, copper is deposited on the surface of the zinc layer 
through electrolytic plating. 

[0124] The wiring material layer deposited on the surface of 
the carrier base is patterned by etching so that the wiring layer 
with a predetermined pattern is formed. When both the carrier 
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base and the wiring layer are made of metals, a combination of 
the carrier base and the wiring layer is selected so that only the 
metal constituting the wiring layer is etched, or an etching rate 
of the metal constituting the carrier base is lower than that of 
the metal constituting the wiring layer. When the carrier base 
and the wiring layer is made of metals of the same kind, it is 
preferable that an interlayer is formed between the carrier base 
and the wiring layer as an etching stopper layer, and therefore 
the wiring layer is formed on the surface of the interlayer. A 
material constituting the interlayer is optimally selected 
depending on the combination of the carrier base and the wiring 
layer, and the kind of etchant. Generally, the material is 
selected from chromium, nickel, cobalt, titanium, and zinc. For 
example, when the combination of a carrier base of copper and a 
wiring layer of copper is employed and a sulfuric acid-based 
etchant is used, the interlayer is preferably made of aluminum, 
titanium, or chromium. When an aqueous solution of ferric 
chloride or cupric chloride is used as an etchant for this 
combination, the interlayer is preferably made of titanium or 
stainless. These interlayers also serve as an etching stopper 
layer when the carrier base is removed by etching after the 
wiring has been transferred to an electrically insulating 
substrate. When the carrier base is a stainless foil or an 
aluminum foil and the wiring layer is made of copper, such an 
interlayer is generally unnecessary. 
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[0125] After etching the wiring material, the surface of the 
carrier base is exposed within an area from which the wiring 
material is removed by etching. The exposed surface of the 
carrier base is subjected to the roughening treatment so that a 
plurality of concavities are formed. As a method of the 
roughening treatment, a dry-etching with a reactive gas, a 
machining with sandblast, and an electrolytic etching can be 
employed. When the carrier base is an aluminum foil, fine pit- 
shaped concavities can be formed by electrolytic etching with a 
hydrochloric acid-based etchant. When carrying out the 
roughening treatment, an etching resist that has been used for 
forming the wiring layer, is preferably left on the wiring layer. 
The reason for this is that the wiring layer is protected by the 
etching resist so that it is not damaged during the roughening 
treatment. In the case where the roughening treatment is 
conducted in this manner, the etching resist is removed after the 
roughening treatment. 

[0126] Figs. 6(a) to 6(c) show the major steps of the second 
method for producing a wiring transfer sheet of the present 
invention. Fig. 6(a) shows the step of superposing a layer 602 
of a wiring material on a surface of a carrier base 601 which is 
a metal foil. An enlarged view of the interface (Area A) in the 
composite 603 obtained in Fig. 6(a) is shown in Fig. 6(d). In 
the illustrated embodiment, the interface is flat since the wiring 
material such as copper is laminated on the metal foil through 
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electrolytic plating. The composite in which a layer of wiring 
material is formed on a metal foil is commercially available. 
For example, a composite in which a copper layer is formed on a 
surface of an aluminum foil is commercially available under the 
trade name "UTC copper foil" from Mitsui Mining & Smelting 
Co., Ltd. In the production method of the present invention, 
such a commercially available composite may be used for 
carrying out the following steps. 

[0127] Fig. 6(b) shows a step of forming a wiring layer 604 
by patterning the wiring material layer 602 through etching. As 
described above, etching is carried out so that only a part of the 
wiring material layer 602 is removed. Fig. 6(e) shows an 
enlarged view of an exposed surface of the carrier base (Area B) 
after the step of Fig. 6(b) has been conducted. As shown, at 
this stage, the exposed surface of the carrier base 601 is flat. 
[0128] Fig. 6(c) shows a step of subjecting the exposed 
surface of the carrier base 601 to a roughening treatment after 
the step of Fig. 6(b) has been conducted. Fig. 6(f) shows an 
enlarged view of the exposed surface of the carrier base (Area 
C) after the roughening treatment has been conducted. As 
shown, a plurality of concavities 620 are formed on the exposed 
surface of the carrier base. The roughening treatment is 
conducted so that a predetermined number of concavities with 
predetermined shapes are obtained depending on the shapes and 
so on of convexities to be formed on an object, that is, an 
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electrically insulating substrate. 

[0129] This second method for producing a wiring transfer 
sheet is employed not only when the carrier base is a metal foil, 
but also when it is made of a resin. When the carrier base is a 
sheet of resin, a layer or a wiring material is formed on the 
carrier base by electroless plating, a method in which 
electroless plating and electrolytic plating are combined, or 
vacuum film forming followed by etching the layer of wiring 
material so as to form a wiring layer of a predetermined pattern. 
[0130] In the above, the embodiment in which the 
roughening treatment is carried out so that a plurality of 
concavities are formed, is described. The roughening treatment 
is not limited to one in which the concavities are formed on the 
exposed surface of the carrier base. For example, the 
roughening treatment may be conducted so that a plurality of 
convexities are formed on the exposed surface of the carrier 
base . 

[0131] Next, the third method for producing a wiring 
transfer sheet of the present invention is described. In the 
third production method, a surface of a carrier base is made a 
rough surface, and then a metal is deposited on the rough 
surface in a predetermined pattern by plating, whereby a wiring 
layer is formed. The surface of the carrier base is preferably 
made a rough surface which has a plurality of concavities. 
Thereinafter, as one embodiment of the third production method, 
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an embodiment in which a plurality of concavities are formed on 
a surface of a carrier base, and then a wiring layer is formed, is 
described. 

[0132] The method for forming concavities on a surface of 
the carrier base is as described in relation to the second 
production method. When the carrier base is made of a resin, 
the concavities may be formed by pressing concavities into the 
carrier base using a roller or a metallic die which has 
convexities or a metal foil which has convexities formed by 
electrolytic plating, or may be formed by machining. When the 
carrier base is made of a supporting layer and a wiring-forming 
layer that is made of a resin, the concavities may be formed in 
the same manner. The convexities formed on the roller, the 
metallic die or the like preferably have shapes that are to be 
formed on the object. The convexities on the roller and so on 
are pressed (or transferred) so as to form the concavities on the 
carrier base, and other convexities complementary to the 
concavities of the carrier base are formed on the object. In 
other words, the shapes of the concavities on the roller and so 
on can control a surface shape of a wiring board. 
[0133] Next, a photoresist is formed on the surface of the 
carrier base where the concavities are formed, and then it is 
subjected to patterning. For example, the photoresist is formed 
by laminating a dry film type material. The patterning is 
carried out so that openings resulting from the patterning form a 
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predetermined wiring pattern. Next, a metal is deposited in the 
openings through plating, whereby a wiring layer is formed. 
When the carrier base is made of a metal, the deposition of 
metal is preferably carried out by electrolytic plating from the 
viewpoint of productivity. When the carrier base is made of a 
resin, a metal can be deposited by electroless plating. The 
metal deposited through plating is generally copper. Since the 
metal deposited through plating enters the concavities on the 
carrier base, the interface between the carrier base and the 
wiring layer become uneven in a wiring transfer sheet obtained 
by this method. Next, the wiring pattern in the predetermined 
pattern is formed by removing the photoresist, whereby the 
wiring transfer sheet is obtained. 

[0134] Figs. 7(a) to 7(d) show major steps of the third 
method for producing a wiring transfer sheet of the present 
invention. Fig. 7(a) shows a step of forming concavities 720 on 
a surface of a carrier base 701. Fig. 7(e) shows an enlarged 
view of the surface of the carrier base 701 (Area A). As shown, 
in the carrier base 701, a number of bump-shaped, mushroom- 
shaped or bud-shaped concavities are formed. 

[0135] Fig. 7(b) shows the step of forming a photoresist 702 

on the surface of the carrier base 701 and subjecting the 
photoresist 702 to patterning. By patterning, openings 740 in 
which a wiring layer is to be formed are formed in the 
photoresist 702. Fig. 7(c) shows the step of depositing the 
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wiring material 703 in the openings 740 in the photoresist 702 
by plating. Fig. 7(d) shows the step of removing the photoresist 
so as to form a wiring layer 703. Fig, 7(e) shows an enlarged 
view of Area B in the vicinity of the wiring layer in the wiring 
transfer sheet obtained by carrying out the step of Fig. 7(d). As 
shown, the concavities 720 exist on the exposed surface of the 
carrier base. The interface between the carrier base 701 and the 
wiring layer 703 is uneven so that the carrier base and the 
wiring layer closely adhere to each other. Therefore, in the 
wiring transfer sheet of this construction, the adhesion between 
the carrier base and the wiring layer is good. 

[0136] In the above, the embodiment wherein a surface of 
the carrier base is made a rough surface by forming a plurality 
of concavities is described. The surface of the carrier base (the 
rough surface) is not limited to one having a plurality of 
concavities. For example, the surface of the carrier base can be 
made a rough surface by processing the surface so that is has a 
plurality of convexities. 

[0137] In the above, the specific embodiments of the wiring 
transfer sheets of the present invention and methods for 
producing them have been described. Next, a method for 
producing a wiring board using the wiring transfer sheet of the 
present invention is described. 

[0138] The wiring board of the present invention is one 
wherein a wiring layer is formed by transferring a wiring layer 
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of a wiring transfer sheet of the present invention, and at least 
an exposed area of a surface of an electrically insulating 
substrate is a rough surface (the rough surface of the 
electrically insulating substrate constituting a portion of a 
surface of the wiring board, which surface has the wiring layer). 
The rough surface preferably has a plurality of convexities. 
The electrically insulating substrate on which the wiring layer 
is to be transferred is as described above, and contains, for 
example, a thermosetting resin or a thermoplastic resin. 
[0139] As described above, there are first and second 
methods for producing the wiring board of the present 
invention. In the first production method, the step of forming 
at least one of the wiring layers which are disposed on both 
surfaces of an electrically insulating substrates includes (1) the 
step of superposing a wiring transfer sheet of the present 
invention on a surface of an electrically insulating substrate, 
(2) the step of transferring a wiring layer of the wiring transfer 
sheet to an electrically insulating substrate, and roughening the 
surface of the electrically insulating substrate so that the 
surface has a shape complementary to a rough surface of a 
carrier base of the wiring transfer sheet, and (3) the step of 
removing the carrier base of the wiring transfer sheet. 
[0140] The wiring transfer sheet of the present invention is 
superposed on at least one of the surfaces of an electrically 
insulating substrate. In the production method of the present 
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invention, an electrically insulating substrate having through 
holes filled with a conductive paste is used. Upon superposing 
the wiring transfer sheet, it is necessary align the wiring layer 
to be transferred and the through holes filled with the 
conductive paste so that a predetermined connection is obtained 
through the electrically insulating substrate between the wiring 
layers disposed on both surfaces of the electrically insulating 
substrate. When the carrier base of the wiring transfer sheet is 
made from a material through which a visible ray can pass, the 
wiring layer of the wiring transfer sheet and the through holes 
of the electrically insulating substrate are employed as 
alignment markers. These alignment markers are recognized 
with one recognition system (e.g. a camera) from the upper side 
of the carrier base (that is, the opposite side to the surface 
where the wiring layer is formed), whereby the alignment 
superposing is carried out. The alignment markers recognition 
system may be one which uses an X-ray. 

[0141] In the case where the electrically insulating substrate 
contains an uncured thermosetting resin, the thermosetting resin 
is in an uncured or a semi-cured state at the stage of 
superposing the wiring transfer sheet to the electrically 
insulating substrate. This is for ensuring that convexities 
complementary to the concavities formed on the wiring transfer 
sheet are formed on the surface of the electrically insulating 
substrate and ensuring the adhesion between the electrically 
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insulating substrate and another wiring board or another wiring 
board intermediate when the electrically insulating substrate is 
superposed on and integrated with the other wiring board or the 
other intermediate of wiring board. 

[0142] After superposing the wiring transfer sheet on the 
surface of the electrically insulating substrate, by heating and 
pressurization, the wiring layer is transferred while the surface 
of the electrically insulating substrate which contacts the 
exposed surface of the carrier base of the wiring transfer sheet 
is made a rough surface which is complementary to the exposed 
surface (i.e. the rough surface) of the carrier base. When a 
plurality of convexities are formed on the exposed surface of 
the carrier base, convexities complementary to the concavities 
are formed on the surface of the electrically insulating 
substrate. The concavities are formed by a resin contained in 
the electrically insulating substrate. Specifically, a 

thermosetting resin contained in the electrically insulating 
substrate is transformed to a state in which its viscosity is 
lowered by heating and pressurization and enters the concavities 
in the carrier base followed by being thermoset, whereby the 
convexities are formed. Further, this heating and pressurization 
compress the conductive paste within the through holes, 
whereby the wiring layer to be transferred is electrically 
connected to a wiring layer which is opposing through the 
electrically insulating substrate. The condition of heating and 
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pressurization are selected appropriately depending on the kind 
of electrically insulating substrate and the wiring pattern and so 
on. Generally, heating and pressurization are carried out by 
employing a temperature of between 150 and 250 °C and a 
pressure of between 1.96 and 19.6 MPa (between 20 and 200 
kgf/cm 2 ). 

[0143] It is necessary to carry out heating and 
pressurization in such a manner that the carrier base of the 
wiring transfer sheet is not compatible with the electrically 
insulating substrate. For example, when heating and 

pressurization are conducted so that the carrier base made of a 
thermoplastic resin is softened, the resin constituting the 
electrically insulating substrate and the resin constituting the 
carrier base are mixed with each other, resulting in failure to 
form the convexities complementary to the concavities of the 
carrier base, on the electrically insulating substrate. 
[0144] After transferring the wiring layer, the carrier base 
of the wiring transfer sheet is removed. The removal of the 
carrier base is conducted by an appropriate method depending 
on the material of the carrier base. As mentioned above, in the 
case where the carrier base is made of a metal which can be 
removed by selective etching, the carrier base is preferably 
removed by etching. When the carrier base is made of a resin, 
it is mechanically peeled off. 

[0145] Further, in the first production method, the 
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electrically insulating substrate may be superposed on a wiring 
board or a wiring board intermediate which has already been 
produced, followed by being adhered to the wiring board or the 
wiring board intermediate upon heating and pressurizat i on, so 
that a multilayer wring board is obtained. The wiring board or 
the wiring board intermediate to which the electrically 
insulating substrate is adhered may be any one, and does not 
necessarily need to be one wherein a wiring layer is formed by 
transfer. The electrically insulating substrate may be 
superposed on a double-faced wiring board or a multilayer 
wiring board whose wiring layer is formed by a method other 
than transfer. Alternatively, the electrically insulating 
substrate may be superposed on an intermediate double-faced 
wiring board or multilayer wiring board in which one or more 
electrically insulating substrates contain an uncured 
thermosetting resin. In the case where the electrically 
insulating substrate is superposed on an intermediate wiring 
board containing an uncured thermosetting resin, the uncured 
thermosetting resin contained in the intermediate wiring board 
is also preferably post-cured in the step of transferring the 
wiring layer. 

[0146] In the above production method, a multilayer wiring 
board in which two or more wiring layers are formed with the 
wiring transfer sheet of the present invention can be obtained 
by repeating the steps (1) to (3). In that case, since an exposed 
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surface of the electrically insulating substrate on which the next 
electrically insulating substrate is superposed is made a rough 
surface (for example, a surface having a plurality of 
convexities), it adhere to the next electrically insulating 
substrate well. Further, when the exposed surface of the wiring 
layer is made a rough surface, the adhesiveness of the 
electrically insulating substrate to the next electrically 
insulating substrates superposed thereon is more improved. 
[0147] In the case where the steps (1) to (3) are repeated 
using an electrically insulating substrate containing a 
thermosetting resin, it is preferable that in each step (2), 
heating and pressurization are conducted under the condition 
that the thermosetting resin contained in the electrically 
insulating substrate is pre-cured (that is, the thermosetting 
resin is cured but not cured completely after its viscosity has 
been lowered once). In the final step (2), heating and 
pressurization are carried out under the condition that the 
thermosetting resin contained in all the electrically insulating 
substrates is post-cured. In other words, the repeated steps (2) 
except for the final one are carried out under the condition that 
a) the wiring layer of the wiring transfer sheet is temporarily 
adhered to the electrically insulating substrate; b) the surface 
of the electrically insulating substrate is made a rough surface 
whose shape is complementary to the surface shape of the 
wiring transfer sheet; and c) the electrically insulating substrate 
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is temporarily adhered to another electrically insulating 
substrate which is located beneath the electrically insulating 
substrate. Such a condition is more moderate than that of post- 
curing the thermosetting resin, and is appropriately selected 
depending on the kind of thermosetting resin contained in the 
electrically insulating substrate and the wiring pattern and so 
on. Generally, each step (2) (except for the final one) is 
repeated employing a temperature of between 50 and 100 °C and 
a pressure of between 0.98 and 4.9 MPa (between 10 and 50 
kgf/cm^). 

[0148] In the final step (2), heating and pressurizat ion are 
conducted under the condition that the thermosetting resin 
contained in all the electrically insulating substrates is post- 
cured together. The condition is selected depending on the 
number of electrically insulating substrates which have been 
superposed, and the degree of curing of the thermosetting resin 
contained in each electrically insulating substrate. Generally, 
in the final step (2), heating and pressurizat ion are conducted 
employing a temperature of between 150 and 250 °C and a 
pressure of between 1.96 and 19.6 MPa (between 20 and 200 
kgf/cm^). 

[0149] In the case where the post-curing is conducted after 
the repetition of temporary adhesion, the electrically insulating 
substrates are preferably superposed on both surfaces of the 
wiring board or the wiring board intermediate at the same time, 
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that is, they are superposed symmetrically. Of course, when a 
multilayer wiring board is produced by repeating the steps (1) 
to (3) while superposing the electrically insulating substrates 
symmetrically, a circuit design is made so that the wiring board 
obtained by superposing the electrically insulating substrates 
symmetrically, forms a circuit as desired. 

[0150] The method for producing a multilayer board by 
repeating the steps (1) to (3) may be carried out using an 
electrically insulating substrate containing a thermoplastic 
resin. In that case, each step (2) (including the final one) is 
conducted under the condition that only the electrically 
insulating substrate which is superposed on a wiring board is 
softened. However, whether the thermosetting resin or the 
thermoplastic resin is a matrix component contained in the 
electrically insulating substrate, it is necessary that the 
conductive paste is densified sufficiently to ensure a connection 
between the wiring layers in the wiring board which is finally 
obtained. Therefore, each step (2) needs to be conducted so 
that this requirement is satisfied in addition to the transfer of 
the wiring layer and the adhesion between the layers. 
[0151] In Figs. 8(a) to 8(c), the major steps of the first 
method for producing a wiring board of the present invention 
are shown. Fig. 8(a) shows steps of superposing a wiring 
transfer sheet 803 on an electrically insulating substrate 806 
which is an object, and superposing the electrically insulating 
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substrate 806 on a wiring board 807. 

[0152] The wiring transfer sheet 803 has the same 
construction as that of the wiring transfer sheet 100 shown in 
Fig. 1. Fig. 8(d) is an enlarged view of Area A in the vicinity 
of a wiring layer of the wiring transfer sheet 803. As shown, in 
the wiring transfer sheet 803, concavities 820 are formed on an 
exposed surface of a carrier base 801, and the interface between 
the carrier base 801 and the wiring layer 802 is uneven. 
[0153] The electrically insulating substrate 806 has through 
holes 804 filled with a conductive paste 805. In the illustrated 
embodiment, the electrically insulating substrate 806 is a 
composite containing an uncured thermosetting resin. 
[0154] In Fig. 8(a), an All Layers IVH structure resin 

multilayer wiring board is shown as the wiring board 807. The 
use of the All Layers IVH structure resin multilayer wiring 
board makes a higher density wiring possible. However, the 
structure of the wiring board 807 is not limited to this. A 
glass-epoxy wiring board which is conventionally used may be 
employed. Alternatively, an intermediate which has the same 
structure as that of the wiring board 807 and contains an 
uncured thermosetting resin in a part of or all of the electrically 
insulating layers, may be used. 

[0155] In the illustrated embodiment, the carrier base 801 is 
made from a material through which a visible ray passes (i.e. a 
transparent material). Therefore, an alignment of the wiring 
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transfer sheet 803 and the electrically insulating substrate 806 
is made using a recognition system (not shown) which is 
disposed above the wiring transfer sheet 803, An alignment of 
the electrically insulating substrate 806 and the wiring board 
807 is made by registering the through holes formed for 
alignment in the substrate and the board. 

[0156] Fig. 8(b) shows a step of heating and pressurizing 
the wiring transfer sheet 803, the electrically insulating 
substrate 806 and the wiring board 807 in a state in which they 
are stacked. The step of heating and pressurizing are carried 
out using, for example, a heating platen press. In this step, the 
resin component in the electrically insulating substrate 806 
flows into the fine concavities 820 on the surface of the wiring 
transfer sheet 803 and then the resin is post-cured. Upon the 
post-curing, adhesions between wiring layer 802 and the 
electrically insulating substrate 806, and between the 
electrically insulating substrate 806 and the wiring board 807 
are made. Further, in this step, the conductive paste 805 within 
the through holes 804 is compressed, whereby the wiring layer 
802 which is transferred from the wiring transfer sheet 803 and 
the wiring layer 808 on the wiring board 807 are electrically 
connected. In the case where a wiring board intermediate is 
employed in place of the wiring board 807, heating and 
pressu rizati on are preferably conducted under the condition that 
an uncured thermosetting resin contained in the intermediate is 
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post-cured. 

[0157] Fig. 8(c) shows a step of removing the carrier base 
801 of the wiring transfer sheet 803. As described above, the 
carrier base 801 is removed by etching or by being mechanically 
peeled off, depending on the material thereof. Fig. 8(e) shows 
an enlarged view of Area C in the vicinity of the wiring layer in 
the wiring board 810 which is obtained after the carrier base has 
been peeled off. Fig. 8(f) shows an enlarged view of Area B, 
where a surface of the electrically insulating substrate is 
exposed on a surface of the wiring board 810. As shown in 
Figs. 8(e) and 8(f), in the obtained wiring board, convexities 
are formed on the surface of the wiring layer 802' as well as the 
surface of the electrically insulating substrate 806. 
[0158] Next, in Figs. 10(a) to (i), the major steps of the 
method for producing a multilayer wiring board by repeating the 
step of superposing, the step of heating and pressurizat ion, and 
the step of removing the carrier base are shown. Figs. 10(a) to 
10(c) are the same as Figs. 8(a) to 8(c), illustrating steps for 
obtaining a wiring board 1008, wherein the wiring layer 1 002 is 
transferred to a surface of an electrically insulating substrate 
1006 using a wiring transfer sheet 1 000, while the electrically 
insulating substrate 1 006 is adhered to a surface of a wiring 
board 1007, and then a carrier base 1001 is peeled off. In Fig. 
10(a), a wiring board intermediate which has the same structure 
as that of the wiring board 1007, and which contains an uncured 
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thermosetting resin in a part of or all of the electrically 
insulating layers may be used in place of the wiring board 1 007. 
Alternatively, a wiring board intermediate which has another 
structure may be used. 

[0159] Figs. 10(d) to 10(f) show steps for increasing the 
number of wiring layers by one, wherein another electrically 
insulating substrate 1016 is superposed on a surface of this 
wiring board 1008 and a wiring layer is formed on a surface of 
the electrically insulating substrate 1016. Figs. 10(d) to 10(f) 
are the same as Figs. 8(a) to 8(c), illustrating steps for 
obtaining a wiring board 1018, wherein a wiring layer 1012 is 
transferred to a surface of the electrically insulating substrate 
1016 using a wiring tran sfer sheet 1010 while the electrically 
insulating substrate 1016 is adhered to a surface of the wiring 
board 1 008, and then a carrier base 1011 is peeled off. In the 
wiring board thus obtained, convexities (not shown) are formed 
on the surface of the wiring layer and the electrically insulating 
substrate as shown in Figs. 8(e) and 8(f). The wiring layer 
1002 and the wiring layer 1012 are electrically connected by a 
conductive paste 1015 which is filled in through holes 1014 
formed in the electrically insulating substrate 1016. 
[0160] Figs. 10(g) to 10(i) show steps for increasing the 
number of wiring layers by one, wherein another electrically 
insulating substrate 1 026 is superposed on a surface of this 
wiring board 1018 shown in Fig. 10(f) and a wiring layer is 
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formed on a surface of the electrically insulating substrate 
1 026. Figs. 10(g) to 10(i) are the same as Figs. 8(a) to 8(c), 
illustrating steps for obtaining a wiring board 1 028, wherein a 
wiring layer 1022 is transferred to a surface of the electrically 
insulating substrate 1026 using a wiring transfer sheet 1020 
while the electrically insulating substrate 1026 is adhered to a 
surface of the wiring board 1018, and then a carrier base 1021 
is peeled off. The wiring layer 1012 and the wiring layer 1022 
are electrically connected by a conductive paste 1 025 which is 
filled in through holes 1 024 formed in the electrically 
insulating substrate 1 026. 

[0161] Fig. 10 shows steps wherein three wiring layers are 
formed using the wiring transfer sheet of the present invention. 
Of course, more wiring layers may be formed by further 
repeating the same steps using the wiring transfer sheet of the 
present invention. 

[0162] Alternatively, the steps shown in Figs. 10(b) and 
10(e) may be carried out, respectively, so that the temporary 
adhesion is made between the wiring layer and the electrically 
insulating substrate, and between the electrically insulating 
substrate and the wiring board. The step shown in Fig. 10(h) 
may be carried out so that the thermosetting resin contained in 
all the electrically insulating substrates 1 006, 1 01 6, and 1026 is 
post-cured to integrate the substrates. In that case, the steps 
shown in Figs. 10(b) and 10(e) do not necessarily need to be 
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carried out using a heating platen press. For pre-curing the 
thermosetting resin, it suffices that heating and pressurization 
are conducted in such a manner that the thermosetting resin 
contained in the electrically insulating substrate is pre-cured. 
Such heating and pressurization are, for example, thermal 
lamination. The steps of removing the carrier bases 1001 and 
1011 shown in Figs. 10(c) and 10(f) are preferably conducted by 
mechanically peeling off the carrier bases. If these carrier 
bases are removed by etching, uncured (i.e. not completely 
cured) thermosetting resin in the electrically insulating 
substrates 1006 and 1016 may be dissolved because of being 
exposed to an etchant. 

[0163] The final step of heating and pressurization, that is 
the step of Fig. 10(h), is carried out under the condition that the 
thermosetting resin contained in all the electrically insulating 
substrates 1 006, 1 016 and 1026 is post-cured while voids which 
exist between the electrically insulating substrates are 
eliminated. In the case where a wiring board intermediate is 
used in place of the wiring board 1 007 shown in Fig. 10(a), the 
step of heating and pressurization are carried out so that an 
uncured thermosetting resin contained in the electrically 
insulating layer(s) of the intermediate is post-cured. Therefore, 
the step of Fig. 10(h) is preferably conducted using a heating 
platen press by applying a sufficient pressure over a sufficient 
time. Further, in the final heating and pressurization step, the 
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conductive paste within the through holes formed in each 
electrically insulating substrate is compressed into a high 
density, and thereby each electrical connection between the 
wiring layers becomes more reliable. 

[0164] Next, the second method for producing a wiring 
board of the present invention is described. The second 
production method includes (1) the step of superposing an 
electrically insulating substrate on a surface of a wiring 
transfer sheet which surface has a wiring layer; (2) the step of 
forming through holes in the electrically insulating substrate; 

(3) the step of filling the through holes with a conductive paste; 

(4) the step of superposing the wiring transfer sheet on which 
the electrically insulating substrate has been superposed, on a 
wiring board or a wiring board intermediate; (5) the step of 
heating and pressurization; and (6) the step of removing a 
carrier base of the wiring transfer sheet. 

[0165] In the case where the electrically insulating substrate 
contains an uncured or semi-cured thermosetting resin, the step 
(1) of superposing the electrically insulating substrate on the 
wiring transfer sheet is carried out under the condition that the 
thermosetting resin is pre-cured so that the electrically 
insulating substrate is temporarily adhered to the wiring 
transfer sheet. The temporary adhesion is preferably conducted 
using a roll laminator within a short time so that the curing of 
the thermosetting resin is not promoted. If the curing of the 
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thermosetting progresses too much, it is difficult to adhere the 
electrically insulating substrate to the wiring board. 
[0166] The step (2) of forming the trough holes in the 
electrically insulating substrate may be carried out by a 
conventional method, for example a laser processing. The step 
(3) of filling the through holes with the conductive paste may 
be carried out by a conventional method, for example, a screen 
printing of the conductive paste. By carrying out the steps (1) 
to (3), a laminate wherein the electrically insulating substrate is 
bonded to the wiring transfer sheet is obtained. The laminate of 
the wiring transfer sheet and the electrically insulating 
substrate is more easily handled than only the wiring transfer 
sheet. 

[0167] Next, the step (4) of superposing the laminate 
obtained by carrying out the steps (1) to (3) on a surface of a 
wiring board or a wiring board intermediate with the 
electrically insulating substrate in contact with the surface, is 
carried out. As described above in connection with the first 
production method, upon this superposing step (4), it is 
necessary to make an appropriate alignment of the electrically 
insulating substrate and the wiring board or the wiring board 
intermediate. In the case where a visible ray passes through a 
carrier base of the wiring transfer sheet and the electrically 
insulating substrate, the alignment can be made using a 
recognition system (for example, a camera) which is disposed on 
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the wiring transfer sheet side. In the case where a visible ray is 
difficult to pass through the electrically insulating substrate 
because the substrate contains fibers and so on, it is necessary 
to previously form through holes for alignment in the 
electrically insulating substrate of the laminate, and the wiring 
board or the intermediate wiring layer. 

[0168] After the wiring transfer sheet with the electrically 
insulating substrate superposed thereon has been superposed on 
the wiring board, the step (5) of heating and pressurizing the 
entire laminate is carried out. As described above in connection 
with the first production method, heating and pressurizat ion are 
carried out by setting an appropriate condition depending on the 
kind of electrically insulating substrate. This heating and 
pressurization transfers the wiring layer of the wiring transfer 
sheet to the electrically insulating substrate completely, and 
makes the surface of the electrically insulating substrate a 
rough surface whose shape is complementary to a rough surface 
of the wiring transfer sheet, and adheres the electrically 
insulating substrate to the wiring board. 

[0169] After heating and pressurization, the step (6) of 
removing the carrier base of the wiring transfer sheet is carried 
out. The removal of the carrier base is carried out by etching or 
mechanically peeling off, depending on the material of the 
carrier base. 

[0170] The laminate obtained by carrying out the steps (1) 
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to (3) may be laminated on a wiring board intermediate. In that 
case, in the step (5), heating and pressurization are preferably 
conducted so that a thermosetting resin contained in the wiring 
board intermediate is also post-cured. 

[0171] Also in the second production method, a multilayer 
wiring board in which two or more wiring layers are formed 
with the wiring transfer sheet of the present invention can be 
obtained by repeating the steps (1) to (6). Further, in the case 
where the steps (1) to (6) are repeated using an electrically 
insulating substrate containing an uncured thermosetting resin, 
it is preferable that in each step (5), heating and pressurization 
are conducted so that the thermosetting resin contained in the 
electrically insulating substrate is pre-cured, but not cured 
completely. In the final step (5), heating and pressurization are 
conducted under the condition that the thermosetting resin 
contained in all the electrically insulating substrates is post- 
cured. The condition of the repeated steps (5) (excluding the 
final one) and the condition of the final step (5) are as 
described above in connection with the step (2) of the first 
production method. 

[0172] In Figs. 9(a) to 9(f), the major steps of the second 
method for producing a wiring board of the present invention 
are shown. Fig. 9(a) shows a wiring transfer sheet 903 of the 
present invention, and Fig. 9(h) shows an enlarged view of Area 
A in the vicinity of the wiring layer of the wiring transfer 
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sheet. The wiring transfer sheet shown in Fig. 9(a) is the same 
as that shown in Fig. 8(a). Therefore, the description as to Fig. 
9(h) is omitted since it is the same as Fig. 8(d) 

[0173] Fig. 9(b) shows the step of obtaining a laminate 909 
by superposing an electrically insulating substrate 904 on a 
surface of the wiring transfer sheet 903, on which surface a 
wiring layer 902 is formed. In the laminate 909, the 
electrically insulating substrate 904 is temporarily adhered to 
the wiring transfer sheet 903. In the illustrated embodiment, 
the electrically insulating substrate 904 is a composite 
containing an uncured thermosetting resin. 

[0174] Fig. 9(c) shows the step of forming through holes 
905 in the electrically insulating substrate 904. The method for 
forming the through holes is as described above. 

[0175] Fig. 9(d) shows the step of filling the through holes 
905 with a conductive paste 906. At a stage where this step has 
been finished, the electrically insulating substrate is in a state 
in which it can electrically connect two wiring layers on both 
surfaces of the substrate. 

[0176] Fig. 9(e) shows the step of superposing the laminate 
909 on a wiring board 907. In Fig. 9(e), an All Layers IVH 
structure resin multilayer wiring board is shown as the wiring 
board 907. The wiring board 907 may also be another wiring 
board. Alternatively, a wiring board intermediate may be used 
in place of the wiring board 907. The superposing step is 
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carried out so that the wiring layer 902, the through holes 905 
and the wiring layer 908 are appropriately aligned. 
[0177] Fig, 9(f) shows the step of heating and pressurizing 
the laminate 909 which is superposed on the wiring board 907. 
In this step, the thermosetting resin contained in the electrically 
insulating substrate 904 is post-cured, whereby adhesions 
between the wiring layer 902 and the electrically insulating 
substrate 904 and between the electrically insulating substrate 
904 and the wiring board 907 are made. Further, in this step, 
the resin component in the electrically insulating substrate 904 
flows into the fine concavities 920 on a carrier base 901 
completely, and then it is cured. Furthermore, in this step, the 
conductive paste 906 within the through holes 905 is 
compressed whereby the wiring layer 902 of the wiring transfer 
sheet 903 and a wiring layer 908 on the wiring board 907 are 
electrically connected. 

[0178] Fig. 9(g) shows the step of removing the carrier base 
of the wiring transfer sheet 903. In Fig. 9(i), an enlarged view 
of Area B in the vicinity of a wiring layer in a wiring board 910 
thus obtained is shown. As shown in Fig. 9(i), in the obtained 
wiring board, a wiring layer 902 1 is buried in the electrically 
^insulating substrate 904. Further, convexities are formed on a 
surface of the wiring layer 902' as well as a surface of the 
electrically insulating substrate 904. 

[0179] Other electrically insulating substrate(s) and other 
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wiring layer(s) may be superposed on the wiring board 910 by 
repeating the steps shown in Fig. 9(b) to 9(g). In that case, as 
described above with reference to Fig. 10, it is preferable that 
the step of Fig. 9(f) is repeated under the condition that the 
thermosetting resin contained in an electrically insulating 
substrate is not completely cured (that is, it is pre-cured), and 
the final step of Fig. 9(f) is carried out under the condition that 
the uncured thermosetting resin contained in all electrically 
insulating substrates is post-cured. This makes it possible to 
realize more precise wiring and correspondence of through 
holes. 

[0180] As described above, in the case where the resin is 
post-cured together after repeating the temporary adhesions (i.e. 
pre-curing), the electrically insulating substrates are preferably 
superposed on both surfaces of the wiring board or the wiring 
board intermediate at the same time, that is, they are superposed 
symmetrically. Of course, when a multilayer wiring board is 
produced by repeating the steps (1) to (6) while superposing the 
electrically insulating substrates symmetrically, a circuit design 
is made so that the wiring board obtained by superposing the 
electrically insulating substrates symmetrically forms a circuit 
as desired . 

[0181] In the production methods shown in Figs. 8 to 10, a 

wiring layer is transferred to one surface of an electrically 
insulating substrate by superposing a wiring transfer sheet of 
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the present invention on the surface of the electrically 
insulating substrate. The wiring transfer sheets of the present 
invention may be superposed on both surfaces of an electrically 
insulating substrate as shown in Fig. 16. In that case, the 
wiring layers are transferred to both surfaces of the electrically 
insulating substrate. 

[0182] As described above, a wiring board with a built-in 
component can be produced using a wiring transfer sheet of the 
present invention. Thereinafter, a method for producing it is 
described with reference to figures. 

[0183] In Figs. 11(a) to (1), the major steps of a method for 
producing a wiring board with a built-in component of the 
present invention are shown. Fig. 11(a) shows an electrically 
insulating substrate 1101. In the illustrated method, the 
electrically insulating substrate 1101 contains a thermosetting 
resin as a resin component. The illustrated electrically 
insulating substrate 1101 is obtained by covering both main 
surfaces thereof with cover films 1102 and then forming through 
holes 1103 followed by filling them with a conductive paste 
1104. The cover films 1102 serve as a mask upon filling the 
through holes 1103 with the conductive paste and serve to 
protect the surface of the electrically insulating substrate so 
that the conductive paste is not adhered thereto. 

[0184] Fig. 11(b) shows the step of removing the cover films 
1102 and then superposing wiring transfer sheets 1100 on both 
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surfaces of the electrically insulating substrate 1101. This 
wiring transfer sheet 1100 is one of the present invention, and 
is comprised of a carrier base 1105 and a wiring layer 1106 that 
is formed in a desired wiring pattern on a surface of the carrier 
base. Therefore, the wiring layer 1106 is preferably formed of 
a copper foil in which both surfaces are roughened. Therefore, 
it is ensured that the wiring layer adheres well to electrically 
insulating substrates on both surfaces of the wiring layer. 
[0185] Fig. 11(c) shows the step of heating and pressurizing 
the wiring transfer sheets 1100 which are laminated on both 
surfaces of the electrically insulating substrate 1101. Here, 
heating and pressurization are carried out in such a manner that 
the thermosetting resin contained in the electrically insulating 
substrate is pre-cured and the wiring layers are temporarily 
adhered to the electrically insulating substrate, whereby a 
wiring board intermediate 1 300 is obtained. Such heating and 
pressurization can be conducted with a simple apparatus such as 
a laminator. When using a vacuum laminator which has a flat 
plate structure, heating and pressurization are carried out under 

a condition of, for example, 0.98 MPa 10 kgf/cm 2 ), 80 °C, and 5 
minutes. It should be noted that when heating and 

pressurization are conducted under such conditions, the 
conductive paste 1104 in the electrically insulating substrate 
1101 is not sufficiently compressed and the electrical 
connection between the wiring layers is not ensured by the 
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conductive paste. 

[0186] Fig. 11(d) shows the step of peeling off one of two 
carrier bases of the two wiring transfer sheets from the obtained 
intermediate wiring board 1 300, and superposing an electrically 
insulating substrate 1111 on the exposed surface resulting from 
the peeling off. This electrically insulating substrate 1111 has 
through holes 1113 filled with a conductive paste 1114. This 
electrically insulating substrate 1111 corresponds to one which 
is obtained by carrying out the same steps as described with 
reference to Fig. (a) and then peeling off one of cover films. 
The electrically insulating substrate 1111 is disposed so that the 
surface exposed by peeling off is in contact with the electrically 
insulating substrate 1101. 

[0187] Fig. 11(e) shows the step of heating and pressurizing 
the substrate 1111 which is superposed on the substrate 1101. 
The carrier base 1105 and the cover film 1112 which are not 
removed from the electrically insulating substrate 1101 and 
1111 in Fig. 11(d), serve to protect a laminate in this step. 
Heating and pressurizat ion are carried out under the same 
condition as that in the step of Fig. 11(c). This condition is 
convenient because the cover film does not melt even if it is a 
PET or PEN film, which does not withstand a high temperature 
(such as 200 °C). In the obtained laminate, the thermosetting 
resin contained in the electrically insulating substrate 1111 is 
pre-cured, and the electrically insulating substrate 1111 is 
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temporarily adhered to the intermediate 1300 of wiring board. 
[0188] Fig. 11(f) shows the step of forming a component- 
receiving space 1107 wherein the component is to be disposed. 
In the illustrated method, the component-receiving space is a 
through hole which penetrates the electrically insulating 
substrates 1101, 1111. As a method for forming the through 
hole, a punching process with a metallic die, a laser process and 
a router process may be employed. The carrier base 1105 and 
the cover film 1112 provided on the surfaces serve as a 
protective film during processing. 

[0189] Fig. 11(g) shows the step of arranging a wiring 
transfer sheet 1110 with a component 1108 mounted on a surface 
where a wiring layer 1116 is formed, on one surface of the 
laminate obtained in the step of Fig. 11(f) so that the 
component is positioned in the component-receiving space 1107. 
Further, in this step, a protection sheet 1109 is superposed on 
the other surface of the laminate. In the illustrated method, a 
semiconductor chip is used as the component 1108, and this 
component is bare chip mounted, and an under fill resin is 
injected to seal the area between the semiconductor chip 1108 
and the wiring layer 1116. The components mounted on the 
wiring board are not limited to this, and a chip component may 
be mounted. In the illustrated method, the protection sheet 
1109 is the same as the carrier base 1115 of the wiring transfer 
sheet 1110. Thereby, both sheets 1109 and 1115 can be 
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conveniently removed in one process. 

[0190] Fig. 11(f) shows the step of heating and pressurizing 
a laminate which includes the wiring transfer sheet 1110 and the 
protection sheet 1109. Heating and pressu r izat i on are 
preferably conducted in vacuum under the condition that the 
resin component of the electrically insulating substrate 1111 
flows and fills the component-receiving space. The condition of 
heating and pressurizat ion may be a post-curing condition for 
the thermosetting resin, or may not be the post-curing condition 
for the resin as long as the condition allows the resin contained 
in the electrically insulating substrate to flow sufficiently. For 
example, when the heating and pressuring condition of 4.9 MPa 
(50 kgf/cm^), 200 °C and one hour, which is a post-curing 
condition for the resin is employed, the resin is exposed to a 
temperature range at which its viscosity is minimum before the 
resin is hardened, ensuring the flow of the resin. Further, when 
the resin is post-cured, the conductive pastes 1104 and 1114 in 
the electrically insulating substrates 1101 and 1111 are also 
post-cured to ensure an electrical connection between the wiring 
layers. When both surfaces of each of the wiring layers 1106 
and 1116 are rough surfaces, the adhesion between the 
conductive paste and the wiring layer become higher, improving 
the reliability of the electrical connection. 

[0191] Fig. ll(i) shows the step of removing the protection 
sheet 1109 and the carrier base 1115. Wiring layers on both 
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surfaces of the wiring board 1400 that is obtained in this step 
are formed with the wiring transfer sheet of the present 
invention, and have rough surfaces on both surfaces (that is, the 
surfaces of the wiring layers which are exposed after the 
removal of the carrier bases are also rough surfaces). 
Therefore, both surfaces of the wiring board 1400 are rough 
surfaces as a whole. 

[0192] The laminate shown in Fig. ll(i) serves as a wiring 
board if the thermosetting resin in the electrically insulating 
substrates is post-cured in the final step of heating and 
pressurizing. However, in the wiring board shown in Fig. ll(i), 
no wire exists on one of the surfaces where the component 
receiving space 1107 has been formed (that is, the lower surface 
which is opposite to the component in Fig. ll(i)). The area 
where no wire exists becomes a dead space when a component is 
mounted on the surface of the wiring board. 

[0193] In order to eliminate this dead space, another 
electrically insulating substrate and another wiring layer are 
further formed as shown in Figs. 12(a) to 12(c). Fig. 12(a) 
shows the step in which two electrically insulating substrates 
1121 with through holes 1123 filled with a conductive paste 
1124 are prepared, and are superposed on both surfaces of the 
wiring board 1400 shown in Fig. ll(i) while wiring transfer 
sheets 1120 are further superposed on the surfaces of the 
electrically insulating substrates 1121. The wiring transfer 
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sheet l 120 is the same as that used in the step of Fig. 1 1(b), and 
is comprised of a wiring layer 1126 and a carrier base 1125 
whose exposed surface is a rough surface. Here, the electrically 
insulating substrates are superposed on both surfaces of the 
wiring board in order to reduce warpage which is caused by 
shrinkage of the electrically insulating substrate due to curing 
of the resin. The shrinkage due to curing of the resin is small, 
and the electrically insulating substrate may be disposed on 
only one surface of the wiring board. 

[0194] Fig. 12(b) shows the step of heating and pressurizing 
the wiring transfer sheets 1120 and the electrically insulating 
substrates 1121 which are stacked. Heating and pressurization 
are carried out under the condition that the thermosetting resin 
contained in the electrically insulating substrate 1121 is post- 
cured. In the case where the wiring board is produced as shown 
in Fig. 12, it is preferable that the wiring board 1400 is 
obtained by carrying out heating and pressurization under the 
condition that the thermosetting resin is pre-cured in the step of 
Fig. 11(h). This is for obtaining a more favorable adhesion 
between the wiring board 1400 and the electrically insulating 
substrate 1121, and for preventing warpage in the finally 
obtained wiring board. 

[0195] Fig. 12(c) shows the step of peeling off the carrier 
base 1125 of the wiring transfer sheet 1120. As a result, the 
wiring board wherein a dead space is eliminated is obtained, as 
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shown in Fig. 1 2(c). 

[0196] In the production method shown in Fig. 11, the step 
of Fig. 11(e) may be a step of transferring the wiring layer to 
the electrically insulating substrate 1111, wherein the cover 
film 1112 is peeled off from the electrically insulating substrate 
1111. A wiring transfer sheet is superposed on the electrically 
insulating substrate, and then heating and pressurization are 
carried out. By repeating the steps shown in Figs. 11(a) to 
11(e) while carrying out the step of Fig. 11(e) as the wiring 
transfer step, a multilayer board which has a desired thickness 
depending on the size of the built-in component, can be 
obtained. Further, in the case where the steps shown in Figs. 
11(a) to 11(e) are repeated and both surfaces of the wiring layer 
are rough surfaces, the reliability of the electrical connection 
between the wiring layers which is made by the conductive paste 
is improved. Furthermore, the use of the wiring transfer sheet 
of the present invention makes a surface of the electrically 
insulating substrate a rough surface, for example a surface 
having numbers of fine convexities. Therefore, it is possible to 
ensure good adhesiveness of the electrically insulating substrate 
to the next electrically insulating substrate which is superposed 
thereon . 

[0197] Further, Fig. 13 shows another embodiment of the 
method for producing a wiring board with a built-in component, 
which is an application of the production method shown in Fig. 
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11. Fig. 13(a) shows a step of preparing two structures 1140 
which are obtained by peeling off the protective sheets 1109 
after heating and pressurization in the step of Fig. 11(h), and 
then superposing these on both surfaces of an electrically 
insulating substrate 1131. The electrically insulating substrate 
1131 has through holes 1133 filled with a conductive paste 
1 134. 

[0198] Fig. 13(b) shows the step of heating and pressurizing 
the structure 1140 and the electrically insulating substrates 
1131 in a state in which they are stacked. Heating and 
pressurization are carried out under the condition that the 
thermosetting resin contained in the electrically insulating 
substrate 1131 is post-cured. 

[0199] Fig. 13(c) shows the step of peeling off the 
protective sheet 1109. As shown, in the obtained wiring board, 
two built-in components are stacked. The components may be 
different from each other. Further, in order to eliminate the 
dead space in the wiring board shown in Fig. 13(c), another 
electrically insulating substrate and another wiring layer are 
further superposed by carrying out the steps shown in Fig. 12. 
[0200] Even when any of the production methods is 
employed, at least an exposed area of a surface of an 
electrically insulating substrate to which the wiring layer is 
transferred, is made a rough surface (for example, a rough 
surface with fine convexities) by forming a wiring layer using a 
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wiring transfer sheet of the present invention. The fine 
convexities provide an anchoring effect when an electrically 
insulating substrate is laminated thereon. Therefore, by using 
the wiring transfer sheet of the present invention, a multilayer 
wiring board with a built-in component is obtained so that a 
good adhesion between the electrically insulating substrates is 
ensured . 

[0201] Alternatively, in Fig. 11(d), in place of the double- 
faced wiring board, a laminate as shown in Fig. 9(f) may be 
superposed on an electrically insulating substrate 1111, and 
then the steps shown in Figs. 11(f) to ll(i) may be conducted in 
order. In that case, the carrier base 901 shown in Fig. 9(f) 
serves to protect the laminate in the step of Fig. 11(e). 
Alternatively, a wiring board with a built-in component can be 
produced by forming a space for receiving the component in the 
laminate shown in Fig. 9(f), followed by superposing this 
laminate on the wiring transfer sheet with a mounted component 
and integrating them. 

[0202] Each of the methods for producing a wiring board as 
described above with reference to Figs. 8 to 13 is merely an 
embodiment of the production method of the present invention, 
and there are many other variations. For example, in each 
production method, an electrically insulating substrate 
containing a thermoplastic resin may be used in place of the 
electrically insulating substrate containing an uncured 
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thermosetting resin. For example, in Fig. 11, if such an 
electrically insulating substrate is used, the thermoplastic resin 
is softened and flows upon transferring the wiring layer of the 
wiring transfer sheet with a mounted component, by heating and 
pressurization, so that the exposed surface of the electrically 
insulating substrate is made a rough surface and the void around 
the component is filled. Further, in the case where superposing 
an electrically insulating substrate and transferring a wiring 
layer are repeated, all the electrically insulating substrates do 
not necessarily need to be made from the same material. For 
example, after a wiring layer has been transferred to an 
electrically insulating substrate containing a thermoplastic 
resin, an electrically insulating substrate containing a 
thermosetting resin may be superposed on it. 



